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SYNOPSI S — One  experimental  and  one  permanent  dry 
concentrating  plant  have  been  erected  to  operate  on  lead- 
zinc  ores  in  the  Yelloiv  Pine  mining  district  of  Xerada. 
Description  of  the  7nills  and  of  the  Stebbms  dry  concen¬ 
trating  reciprocating  table,  tvhich  uses  loir-pressure  air 
through  perforated  riffles.  Results  satisfactory ;  low  costs, 
high  capacity  obtained.  Process  is  rough  conceutration 
on  an  unclassified  feed. 

An  interesting  development  in  the  Yellow  Pine  mining 
district  of  Nevada  last  year  was  the  introduction  of  dry 


zinc  occurs  in  the  form  of  carbonate  and  silicate,  in  ap¬ 
proximately  equal  proportions,  the  lead  minerals  being 
ccrrusite,  with  some  galena.  The  orebodies  are  found  in 
a  siliceous  limestone  gangue  close  to  the  surface  and  are 
mined  largely  from  opencuts,  the  ore  being  dropped 
at  most  of  the  mines  through  mill  holes  to  a  tunnel 
level  below. 

Since  the  property  is  situated  16  miles  from  the  rail¬ 
road,  it  soon  became  evident  that  preliminary  concentra¬ 
tion  would  be  necessary  before  the  mixed  lead  and  zinc 
ore  could  be  shipped  profitably;  and  after  experimenting 
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Hoosier  Testing  Plant 

eoiuentration.  The  district  presents  an  ideal  field  for 
this  process,  inasmuch  as  the  ores,  even  when  taken  from 
considerable  depth,  (‘arry  little  moisture,  and  at  most 
of  the  properties  in  operation,  the  scarcity  of  water  ren¬ 
ders  concentration  by  ordinary  wet  methods  out  of  the 
qnestion.  The  only  available  water  in  the  district  is  at 
(loods))rings,  where  the  Yellow  Pine  Mining  Co.  is  op¬ 
erating  an  HO-ton  concentrator,  and  at  Ripley,  both  places 
sduated  several  miles  distant  from  the  princi])al  mines. 

Singer  and  Hoosieij  Plants 
During  the  summer  of  1913,  the  Howard  Mines  Co. 
was  organized  to  take  over  the  Singer  group  of  claims, 
situated  10  miles  west  of  Goodsprings.  A  good  tonnage 
of  lead-zinc  ore  was  developed,  averaging  15  to  18% 
lead,  15  to  20%  zinc,  and  4.5  oz.  silver  per  ton.  The 

•Mining  engineer,  Goodsprings,  Nev. 


Singer  Mine  and  Mill 

it  was  decided  to  install  a  dry  concentrating  plant,  utiliz¬ 
ing  the  Stcbbins  dry  concentrator.  The  work  of  erec¬ 
tion  was  rushed;  within  50  days  after  beginning  work, 
the  mill  was  running  at  full  capacity.  The  plant  was  de¬ 
signed  to  handle  50  tons  per  24  hr.,  but  it  is  found  that, 
with  a  mill  feed  averaging  15%  lead,  a  capacity  of  75 
tons  may  be  obtained,  this  capacity  increasing  somewhat 
when  the  lead  content  is  higher.  The  ore  is  dry  as  it 
(omes  from  the  mine,  requiring  no  further  treatment  to 
remove  moisture,  and  is  extremely  friable,  so  that  no 
large  equipment  is  required  for  crushing. 

From  the  main  tunnel  level  of  the  mine,  the  ore  is 
trammed  to  the  coarse-ore  bins  of  100  tons  capacity,  from 
which  it  is  fed  to  a  grizzly  with  1-in.  openings  and  thence 
to  an  8xl2-in.  crusher  of  the  Blake  type.  After  passing 
through  the  crusher,  the  broken  ore,  together  with  the 
fines,  passes  to  a  set  of  12xl2-in.  Davis  rolls,  set  to  about 
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oponing.  This  feeds  directly  into  eii  8-iii.  l)elt  ele¬ 
vator,  2o  ft.  in  len^^th,  which  dischal■>^es  on  a  shakinj,' 
screen  fitted  with  8-inesh  wire  screen.  The  oversize  from 
this  screen  is  sent  hack  to  another  set  of  12xl2-in.  Davis 
rolls  for  re^rindin*?  and  thence  is  returned  to  the  same 
screen  hy  the  elevator.  The  undersize  passes  directly 
to  the  feed  hopper  of  the  concentrator. 

Stkhiuns  Taim.i-: 

This  Stehhins  table  is  worthy  of  special  description,  as 
it  is  the  essential  machine  in  the  operation.  The  ])hoto- 
u'raph  gives  an  idea  of  its  general  ajipearance.  It  is  built 
of  steel  throughout,  the  frame  made  of  2-in.  angle  iron 
with  crosshraces  for  stiffening.  The  deck  is  4(5  in.  wide, 
91/^  ft.  in  length,  and  is  built  of  sheet  metal,  wdth  Vi-in. 
rectangular  riffles,  running  lengthwise  of  the  table;  the 
riffles  have  a  lip-perforated  surface  through  which  air 
is  forced  from  au  air  chamher  beneath  the  surface  of  the 
table.  This  air  chamher  diwives  its  ])ressure  and  volume 
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from  a  10-in.  pressure  blower,  revolving  at  1200  r.p.m., 
self-contained  with  the  table,  belted  directly  to  the  table 
lineshaft  and  situated  near  the  center  of  the  frame.  The 
table  has  a  reciprocating  motion  lengthwise,  supplied  by 
an  adjustable  toggle  on  the  main  shaft,  which  is  arranged 
to  vary  the  stroke  from  %  in.  to  %  in.  The  normal 
speed  of  operation  is  362  r.p.m. ;  it  requires  10  hp.  to  op¬ 
erate,  of  which  6  hp.  is  consumed  by  the  pressure  blower. 
The  table  is  equipped  with  five  setscrews  between  the 
upper  end  of  the  deck  and  the  frame,  by  means  of  which 
the  slope  of  the  deck  may  be  adjusted.  A  slide  in  the 
air  chamber  below  the  deck  is  arranged  so  that  the  air 
pressure  through  the  perforated  riffles  may  also  be  ad¬ 
justed. 

The  ore  is  fed  through  a  hopper  at  the  head  end  of 
the  table.  A  constant  air  pressure  is  maintained  through 
the  riffles,  which  are  perforated  on  the  downward  side  and 
this  forms  a  continuous  air-cushion  underneath  the  bed 
of  ore.  The  lighter  material  flows  over  the  tops  of  the 
liffles,  as  in  ordinary  table  concentration,  and  the  con¬ 
centrates  contained  within  the  riffles  are  discharged  from 
the  end  of  the  table.  Some  of  the  upper  riffles  end 
against  buffers  arranged  along  a  downward-trending  di¬ 
agonal  wall ;  these  have  a  retarding  action  on  the  concen¬ 
trates  and  force  the  discharge  nearer  the  corner  of  the 
table.  For  the  removal  of  dust,  the  table,  with  the  ex¬ 
ception  of  the  discharge  end,  is  completely  covered  by  a 
sheet-metal  hood,  to  which  an  exhaust  fan  is  attached. 
A  14-in.  fan,  revolving  at  650  r.p.m.,  is  used,  but  this  is 


of  siiHicient  size  for  two  tables.  The  dust  is  discharged 
outside  the  mill.  The  concentrah's  and  tailings  fall  into 
bins  beneath  the  table,  where  the  former  are  drawn  into 
wagons  and  the  latter  are  trammed  to  the  tailings  dump, 
'idle  middlings  are  returned  by  tlie  mill  elevator  to  the 
roll  system,  and  again  go  over  the  tal)le. 

A  testing  })lant,  using  the  Stelibins  machine,  was 
erected  at  the  Hoosier  mine  early  in  the  summer,  but,  al- 
Ihough  more  crushing  machinery  has  been  added,  and  the 
plant  has  been  in  operation  for  several  months,  the  ma¬ 
chinery  is  not  housed  as  yet  and  the  plant  is  by  no 
means  complete.  The  ore  at  the  Hoosier  is  similar  in 
character  to  that  at  the  Singer  and  the  j)ractice  will  he 
essentially  the  .sime. 

Results 

It  will  be  noted  that  this  is  essentially  a  ‘‘roughing” 
concentration,  but  the  machine  is  designed  for  large  ca- 
pacity,  simplicity  of  operation  and  close  extraction.  At 
the  Singer  mill,  from  heads  averaging  15  to  2(»%  lead, 
20%  zinc  and  4.5  oz.  silver  per  ton,  a  concentrate  averag¬ 
ing  55  to  65%  lead,  4%  zinc  and  4.5  oz.  silver  is  pro¬ 
duced,  while  the  tails  average  3.5%,  lead,  23%  zinc  and 
d.5  oz.  silver.  It  has  been  estimated  that  10%  of  the  mill 
heads  are  lost  as  dust,  but  assays  of  this  material  indi¬ 
cate  that  little  of  the  lead  is  contained  in  this  dust.  The 
mill  has  not  been  in  o}>eration  sufficiently  long  to  give  ac¬ 
curate  data  on  extraction,  but  it  is  evident  from  the  as¬ 
says  given  th.at  the  lead  extraction  apj)roaches  80%. 
The  silver  is  evidently  disseminated  throughout  the  en¬ 
tire  ore  and  shows  little  effect  of  concentration.  By  care¬ 
ful  sorting  at  the  mill,  it  has  been  demonstrated  that  the 
zinc  content  can  be  raised  sufficiently  to  permit  the  tail¬ 
ings,  after  removal  of  the  lead,  to  be  shipped  as  zinc  ore. 
It  is  stated  by  the  Howard  Mines  Co.  that  the  plant  at 
the  Singer  did  not  cost  more  than  $10,000,  although  it  is 
situated  16  miles  from  the  railroad.  The  extraction  ob¬ 
tained,  considering  the  large  capacity  and  the  fact  that  it 
handles  an  unclassified  feed,  is  truly  remarkable.  It  has 
been  fully  demonstrated  that  the  machine  is  capable  of 
handling  the  lead  ores  economically,  the  cost  of  milling 
being  under  $1.25  per  ton.  At  both  mills  mentioned, 
distillate  is  used  for  fuel,  each  plant  being  equipped  with 
a  50-hp.  gas  engine.  The  products  are  hauled  by  wagon 
to  the  shipping  point,  Jean.  Several  other  properties  in 
the  district  are  considering  the  installation  of  mills  of  this 
type,  and  the  availability  of  the  machine  for  the  treat¬ 
ment  of  some  of  the  oxidized  co])))er  ores  of  the  district 
is  to  be  tested.  The  inventor  of  the  concentrator,  A.  II. 
Stebbins,  of  Los  Angelos,  states  that  he  has  obtained  even 
better  results  than  those  obtained  at  the  Singer,  by  clas¬ 
sifying  the  feed  before  concentration,  using  a  pneumatic 
classifier  of  his  design  and  making  two  products,  which 
are  treated  on  separate  tables,  that  for  the  fines  being 
somewhat  different  from  the  other. 

W. 

SBiiaEiDmoim  Coppes*  Co. 

Shannon  Copper  Co.  reports  treatment  of  51,960  tons 
of  Shannon  ore,  and  13,254  tons  from  outside  company 
properties  during  first  quarter  of  1914.  Production  was 
397  oz.  gold,  19,480  oz.  silver  and  2,922,889  lb.  of  cop¬ 
per  obtained  at  average  cost  of  12.687c.  per  lb.  Av¬ 
erage  price  received  was  14.277c.  Xet  profits  were  $46,- 
676.  Quick  assets  on  March  31,  1914,  were  $408,591,  ex¬ 
clusive  of  $308,000  Shanuou-Arizona  Ry.  bonds. 
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,'<)’NOPSIS — The  occurrence,  of  copper,  nickel  and  iron 
ill  the  same  ore  occasions  a  waste  of  one  of  them,  usually 
the  icon.  The  requirement  is  a  process  for  sai'ing  the 
iopper  alone  and  nk-kel  and  iron  together,  the  last  two 
being  admntageoushj  smelted  for  iron,  giving  a  high- 
grade  nickel-bearing  product.  Application  of  the  Long- 
maid-llenderson  process  has  shown  the  way  to  a  solution 
of  the  problem,  ft  has  been  investigated  by  the  Pennsyl- 
V  nia  Salt  Manufacturing  Co.,  with  favorable  results. 
The  experiments  and  conclusions  are  here  given. 

Tile  work  described  in  this  article  was  carried  out  in 
1!H)9  under  the  direction  of  tlie  late  Dr.  Franklin  R.  Car- 
lienter.  Dr.  II.  0.  Ilofnian  of  the  Massachusetts  Insti¬ 
tute  of  Technology  was  consulted  and  gave  much  assist¬ 
ance.  In  Schnabel’s  “Handbook”  (edition  of  1898),  Vol. 
1 1,  pp.  505J-503,  referring  to  mixtures  of  iron,  copper  and 
nickel  sulphides,  is  the  statement : 

If  any  mixture  of  the  three  sulphides  is  roasted  with  com¬ 
mon  salt,  the  copper  is  converted  into  chloride,  and  the  iron 
and  nickel  are  oxidized.  This  chioride  can  be  removed  from 
the  mixture  of  oxides  by  lixlviation,  cupric  chloride  by  water, 
cuprous  chloride  by  alkaline  chlorides  or  weak  hydrochloric 
acid. 

With  this  as  a  basis,  an  investigation  was  made  of  the 
application  of  the  Longmaid-Henderson  process  to  the 
problem  of  treating  the  copper-nickel  pyrrhotite  of  Sud¬ 
bury,  Ontario.  Manite.-^tly,  it  would  be  too  expensive 
to  treat  the  raw  pyrrhotite  direct,  the  amount  of  salt 
required  being  too  great. 

An  Apparent  Waste  of  Iron 

Nickel  is  largely  used  as  an  alloy  in  steel,  and  prac¬ 
tical  metallurgy  has  a  challenge  in  the  Sudbury  pyrrho¬ 
tite  where  it  occurs  with  large  amounts  of  iron.  Present 
methods  of  treating  the  ore  consist  in  separating  the 
nickel  and  later  alloying  it  with  iron  from  other  sources. 
It  seems  a  waste  of  natural  resources  that  the  large  piles 
of  slag  at  the  copjier-nickel  smelteries  throughout  On¬ 
tario  are  40%  to  50%  iron  oxide.  A  method  should  be 
devised  to  separate  the  copper  and  sulphur  from  the  ore 
and  leave  the  iron  and  nickel  as  oxides  ready  for  reduc¬ 
tion  to  ferro-nickel. 

The  Sudbury  deposits,  in  addition  to  their  nickel  con¬ 
tent  arc  really  large  copper  mines,  richer  than  the  aver¬ 
age  porphyry  mines  of  Utah,  Nevada  and  Arizona  and  of 
the  same  magnitude. 

The  products  of  the  Longmaid-Henderson  process  are 
cement  copper  (from  80  to  95%  metallic  copper)  and  an 
iron  ore,  the  so  called  “blue  billy”  or  “purple  ore”  of 
commerce.  It  is  the  most  efficient  process  known  for  re¬ 
covering  copper  from  appropriate  ores  and  especially  for 
the  removal  of  sulphur.  The  process  is  described  in 
Schnabel’s  “Handbook”  (1898  edition),  Vol.  I,  p.  220. 
The  following  description  is  condensed  partly  from  this 
book  and  partly  from  Lunge’s  “Sulphuric  Acid  and  Al¬ 
kali”  and  other  sources.  The  process  was  first  proposed 
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by  Longmaid  but  was  not  introduced  into  England  until 
after  the  experiments  upon  a  large  scale  by  Henderson. 
Ores  suitable  for  it  have  relatively  small  amounts  of 
gangue  and  are  mainly  iron  sulphides  containing  from 
3%  to  8%  copper.  The  process  consists  essentially  of 
two  steps;  fir.<t,  an  oxidizing  roast  of  the  ores,  usually 
performed  in  pyrites  burners  or  other  suitable  apparatus 
for  conserving  the  sulphur  for  acid  manufacture,  ami 
second,  a  chloridizing  roast  with  salt,  whereby  the  cop¬ 
per  is  converted  mainly  into  cupric  chloride  and  a  .small 
portion  into  cuprous  chloride.  These  chlorides  are 
leached  out  with  water,  then  weak  acid,  and  the  copper 
}  recipitated  from  the  resulting  solutions  with  metallic 
iron.  Either  scrap  or  pig  iron  is  used  for  this  purpose. 
It  was  first  employed  upon  the  cupriferous  pyrites  of 
Spain  and  Portugal,  but  was  later  adopted  in  Germany, 
Austria,  Belgium,  Sweden  and  England. 

Chemistry  of  the  Longmaid-Henderson  Process 

The  result  of  the  calcination  of  the  ore  is  a  mixture 
of  cupric  chloride,  oxides  and  sulphates,  cuprous  chloride, 
sodium  sulphate,  ferrous  chloride,  ferric  oxide  and  sul¬ 
phate  and  chlorides  of  the  remaining  metals.  The  cal¬ 
cination  must  be  conducted  so  as  to  produce  the  mini¬ 
mum  amount  of  copper  compounds  insoluble  in  water, 
namely,  copper  oxide  and  cuprous  chloride,  because  these 
bodies  require  acids  or  chlorine  compounds  to  dissolve 
them.  Soluble  ferrie  sulphate  should  not  remain  in  the 
calcined  ore,  because  it  passes  into  solution  and  entails  an 
increased  consumption  of  iron  when  the  copper  is  precipi¬ 
tated. 

The  necessary  conditions  for  success  are,  not  too  much 
copper  in  the  ore,  nor  too  much  sulphur,  and  the  main¬ 
tenance  of  suitable  temperature  during  calcination.  The 
last  is  particularly  important,  since  the  temperature  limit 
of  the  chloridizing  roast  is  narrow  for  best  results. 

If  there  is  too  much  copper,  the  whole  of  the  sulphide 
is  not  decompo.'jed  in  the  preliminary  roasting,  so  that 
part  of  the  copper  is  not  chloridized  in  the  second  cal¬ 
cining  with  salt,  and  it  accordingly  escapes  solution.  In 
Oker,-  8%  copper  was  looked  upon  as  the  limit  for  good 
work,  while  in  England,  it  was  thouglit  that  ore  running 
more  than  6%  could  not  be  successfully  treated. 

The  sulphur  must  not  exceed  1%  times  the  copper 
jiresent,  as  too  much  salt  would  be  consumed  and  the 
calcination  would  take  too  long.  If  the  quantity  of  sul¬ 
phur  is  insufficient,  the  necessary  quantity  of  raw  py¬ 
rites  is  added.  The  temperature  must  not  exceed  low  red¬ 
ness,  or  too  much  cupric  chloride  would  be  volatilized ; 
in  spite  of  all  precautions,  it  is  impossible  quite  to  pre- 
^€nt  the  production  of  cuprous  chloride  and  cupric  oxide 
or  the  volatilization  of  small  quantities  of  cupric  chlor¬ 
ide. 

The  gases  evolved  in  the  chloridizing  roast  contain 
SO,,  HCl  and  Cl  and  must,  therefore,  be  rendered  in¬ 
nocuous  before  being  allowed  to  escape  into  the  atmo¬ 
sphere.  This  is  effected  by  leading  them  into  towers 
filled  with  acid-proof  stones  or  with  coke  if  the  calcina- 
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tioii  is  (lone  in  muffles,  down  which  water  is  allowed  to 
trickle,  absorbing  both  the  injurious  gases  and  the  vola¬ 
tilized  cupric  chloride.  This  weak  acid  .solution  is  used 
to  dissolve  the  cuprous  chloride  not  leached  out  by  the 
water.  Usually  75%  to  95%  of  the  copper  is  removed 
by  the  first  water  leaching  and  only  a  small  amount  is 
left  for  the  acid  solution  to  take  up. 

Use  of  the  Process  hy  the  Pennsylvania  Salt 

Mfg.  Go. 

The  Pennsylvania  Salt  Manufacturing  Co.  is  the  prin¬ 
cipal  user  of  the  proce.ss  in  America  and  was  the  first  to 
bring  the  process  under  American  methods  and  (‘ondi- 
tions  of  large  scale  operations.  Reliable  information  con¬ 
cerning  the  work  and  results  of  practice  was  obtained 
preliminary  to  visiting  the  plant.  Some  interesting  de¬ 
tails  were  published  in  Mineral  Ituludry,  Vol.  VIII,  ]). 
262. 

At  Philadelphia,  in  1909,  this  company  was  treating 
over  -too  tons  a  day  of  copper-bearing  calcines  from  its 
sulphuric-acid  plant  by  chloridizing  and  leaching.  So 
efficient  had  the  process  become  in  its  hands  that  95% 
to  97%  of  the  total  copper  present,  as  determined  by 
electrolytic  assay,  was  recovered  and  sold  as  metallic  cop- 
jier.  The  residue  is  nodulized,  removing  the  last  ob¬ 
jectionable  amounts  of  sulphur,  and  is  sold  to  the  iron 
furnace  operators  as  a  high-grade  iron  ore.  It  brings  a 
premium  over  the  usual  prices.  Cinder  is  treated  profit¬ 
ably  which  sometimes  carry  only  i^%  copper.  This  was 
made  possible  by  the  great  capacity  and  excellent  work 
of  the  Wedge  chloridizing  furnace,  which  reduced  the 
cost  of  chloridizing  to  a  fraction  of  that  of  former  days. 

The  problem  was  to  apply  the  process,  or  some  modi¬ 
fication  of  it,  to  the  Sudbury  nickel-copper  ores,  so  that 
the  whole  of  the  copper  should  be  rendered  soluble  while 
the  nickel  was  to  be  left  insoluble  with  the  iron.  Sul¬ 
phur  and  other  deleterious  substances  were  to  be  removed 
and  cinder  made  suitable  for  the  production  of  ferro- 
nickel  pig  by  direct  smelting  in  cupolas  or  electric  fur¬ 
naces  or  by  some  direct  steel  process  similar  to  Lash’s 
method. 

Ordinarily  the  roasting  of  iron  and  other  ores  can  be 
controlled  to  produce  larger  or  smaller  amounts  of  sul¬ 
phates  of  the  metals  present.  As  practiced  at  the  Penn¬ 
sylvania  Salt  Manufacturing  Co.’s  plant  the  preliminary 
roast  is  purposely  arranged  to  produce  a  maximum 
amount  of  sulphate  of  copper  which  is  soluble  in  water 
without  further  chloridizing. 

Conditions  Necessary  in  Sidrcry  Roasting 

In  the  case  of  the  Sudbu””  ore  as  little  sulphate  of 
the  various  metals  vac  ■  produced  as  possible  in 

conducting  the  first  oxidizin^  roast,  for  nickel  sulphate 
is  soluble  in  water  and  is  easily  converted  into  chloride 
of  nickel,  which  is  volatile.  Therefore,  the  preliminary 
roast  was  to  be  controlled  to  produce  a  minimum  amount 
of  sulphates,  different  from  the  ordinary  practice.  The 
information  obtainable  was  meager,  beyond  the  fact  that 
a  little  nickel  was  rendered  soluble  at  Oker  and  the  work 
of  Stahl  (Berg-  nnd  If uttenmannisch e,  Zeitnng,  1893,  p. 
1,  and  1894,  p.  105).  There  was  little  definite  information 
concerning  the  temperatures  of  decomposition  of  cop¬ 
per,  iron  and  nickel  sulphides  and  of  the  corresponding, 
sulphates  or  chlorides.  The  accompanying  tables  from 
MetaUurgie  by  Friedrich,  1909,  Vol.  6,  p.  181,  were  new 
and  the  latest  information  to  be  had. 


decomposition  temperatures  of  sulphides 


Substance 

Heated  in  Air  Current 
Gives  off  SO,  at  Deg.  C. 

FeS, 

472° 

Fe,S„ 

590 

Cu,S 

679  1  These  two  seem 

Ni^ 

616  /  to  be  reversed. 

Ni  -  74%.  S 

-  26%, 

880 

FeS, 

405 

Fe,S„ 

525 

FeS 

.535 

Ni  -  74%.  S 

-  26% 

802 

FeS, 

l'e,S„ 

325 

430 

Cii,S 

430 

NiS 

513 

Ni  -  74%.  S 

-26% 

7(K) 

(Deg.  F.)  Size  of  Grain 
(881)  Larger  than  0.2  mm. 


0.1  -  0.2  mm. 


Less  than  0  1  mm. 


Another  table,  somewhat  fuller  and  differently  ar¬ 
ranged,  was  the  following: 

Judged  by 

Glow  Smell 

0.1  to  0.1  to  0.2  mm. 

0.2  mm.  0.2  mm.  0.1  mm.  and  greater 

c  c  c  c 


Pvrite .  533°  405°  325°  472° 

Pyrrhotite .  .  505  .  533  430  590 

Iron  sulphide  .  ()2()  535  ....  .... 

•Millerite  (impure) .  .  .  595  .513  610 

Fused  NiS .  .  K02  700  880 

Fu.sed  CoS .  ....  084  514  859 

Fused  CoS  8.50  751  514  1019 


Some  other  tests  were : 

CujS  at  420°  C  in  3  hr.  gives  soluble  CuSO,,  38% 

CujS  at  420°  C  in  3i  hr.  gives  soluble  CuSfJ,,  40%. 

CujS  at  420°  C.  in  4  hr.  gives  soluble  CuSO,,  42%  the  maximum. 
NiS  less  than  600°  gives  trace  of  NiSO, 


As  to  the  decomposition  of  sulphates  the  latest  data 
.were  tho.se  of  Warlimot  {MetaUurgie,  1909,  Vol.  6,  p. 
132).  He  says  that  CuSO^  is  completely  decomposed  at 
650°  C.  and  that  NiSO^  is  decomposefi  up  to  88%  at 
670°  C.  The  CuSO^  figures  agreed  with  other  determin¬ 
ations  but  the  NiS04  seemed  doubtful  as  Warlimot  used 
impure  substances,  but  it  seemed  proven  that  NiSO^  re¬ 
quired  a  higher  temperature  than  (.'uSG.,  for  its  decom¬ 
position.  The  following  table  compri.^es  the  available 
information  then  to  be  had  : 


DECOMPOSITION  OF  METALLIC  SULPHATES 

FeSO,  in  air;  complete  at  .5.50°  C. 

A.  CuSO,  in  air;  2%  at  620 

CuSO,  in  air;  4.8  at  630 

CuSO,  in  air;  11.8  at  640 

CuSO,  in  air;  complete  at  650 
NiSO,  in  air;  2  7%,  at  600 
NiSO,  in  air;  8.7  at  625 

NiSO,  in  air;  33.0  at  650 

NiSO,  in  air;  88.0  at  670 

NiSO,  in  air;  complete  at  675  (?) 

SULPHATIZING  roast  CuoS  with  FeS 

4.50°  C.  at  start  raised  to  5.30  -  550°  C. 

1.  2Cu,S.  2  FeS;  83%  .sol.  CuSO,;  3.1  sol.  FeSO, 

B.  2.  1  Cu,S,  2  FeS;  92%  sol.  CuSO,;  4.8  sol.  FeSO, 

3.  1  CujS,  2  FeS;  95%  soi.  CuSO,;  None  di.ssolved. 

4.  1  Cu,S,  10  FeS  97%  sol.  CuSO,;  None  dissolved. 

SULPHATIZING  ROAST.  NiS  AND  FeS 

1.  1  NiS,  2  FeS;  3  hr.  4.50°  C.;  3hr.  450°C.;  12.8%,  sol.  NiSO, 

C.  2.  1  NiS,  2  FeS;  9  hr  450°  C.;  3  hr  4.50°  C.;  5  9%  sol.  NiSO, 

3.  1  NiS,  5  FeS;  9  hr.  4.50°  C.;  3  hr.  .5.50°  C.;  7.3%  sol.  NiSO, 

4.  1  NiS,  10  FeS  9  hr.  450°  C.;  3  hr  .550°  C.;  9  1%  sol.  NiSO, 

A  sample  of  the  pyrrhotite,  hand  picked  to  run  as  low 
in  copper  as  possible,  analyzed:  Iron,  52.50%  ;  insoluble 
residue,  7.10%  ;  sulphur,  35.90%  ;  copjier,  0.32%  ;  nickel, 
3.38%  ;  total,  99.20 %r. 

This  is,  of  course,  clean  ore.  It  w'ould  not  be  neces¬ 
sary  or  advisable  to  submit  such  ore  to  a  dressing  proc¬ 
ess  for  the  removal  of  so  small  a  quantity  of  gangue. 
Ilow'ever,  some  tests  were  made  with  the  Elmore  vacuum 
oil  flotation  system  in  a  small  laboratory  machine  with 
results  that  are  both  intere.sting  and  suggestive. 

This  is  concentration  upside  dowm.  However,  it  is 
possible  to  separate  the  Sudbury  nickel-copper  ore  into 
two  products,  one  of  which  will  be  low  in  gangue  and 
high  in  copper  and  with  little  change  in  the  nickel  and 
the  other  consisting  mainly  of  gangue,  high  in  nickel 
and  loiv  in  copper.  This  latter  product  would  be  suit- 
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able  to  a(Ul  to  smelting  mixtures  producing  higher-grade 
nickel  matte.  It  would  he  relatively  small  in  amount. 
The  fact  that  this  product  assayed  higher  in  nickel  than 
the  original  ore  was  due,  it  was  thought,  to  the  gangue 
of  the  ore  carrying  nickel.  This  gangue  is  mainly  norite 
and  nickel  is  not  an  essential  constituent  of  it.  The 
nickel  sulphide  must  occur  in  it  separately  as  microscopic 
vcinlets  or  crystals  in  the  rock  away  from  the  main 

masses  of  pyrrhotite.  This  accounts  for  the  failure  of 

water  concentration  generally  and  for  the  non  success 
of  magnetic  separation.  A  case  was  noted  where  a  lot  of 
ore  had  been  hand  sorted  to  remove  the  gangue,  and 
though  nearly  freed  from  it,  the  sulphides  apparently 
carried  no  more  nickel  than  the  original  ore. 

RESULT  OF  FI.OTATION  CONCENTRATION 

Analysis  PercentaRCs  Found  in 

Product 

Cu  Fc  .S  SiO,  Ni  Cu  Fe  S  SiO,  Ni 

Amt.  Product  %  %  %  %  % 

5(K)  Ore .  0.33  49  9  .34.65  7.28  3.26 

448  Concentrates.  0.34  .52.0  ,38. 45  2  82  3  15  92.3  93.4  99  5  34.8  86.6 

48  TailinRs .  0  20  20  6  10  30  49.5  4.37  6  4  4.0  2  7  65.2  12.8 

4  Loss .  1.32.6  0.6 

40  mesh. 

Ratio  1 . 12  to  1 

.500  Ore .  0.33  49.9  34  65  7.28  3.26 

398  Concentrates.  0.35  52.8  .37.40  2.46  2.94  84.5  84  4  86.0  26.9  71.8 

96  TailinRs  0  22  36.2  22  75  27.7  4.61  12.8  13.9  12.6  73.1  27.1 


6  Loss....;  2.7  1.7  1.4  1.1 

30  mesh . 

Ratio  1 . 25  to  1 

.500  Ore .  34.65  7.28 

411  Concentrates.  37.70  2.64  95.9  32.0 

58  TailinK.s  .  13  99  37.56  4.7  59.9 

1  Loss .  8.1 

30  mesh 
Ratio  1 . 13  to  1 


The  average  of  the  Sudbury  ore  is  from  10  to  20% 
gangue.  It  is  jiossible  that  by  flotation  the  ore  could 
be  separated  into  two  products,  one  carrying  the  bulk 
of  the  copper,  low  in  silicates  suitable  for  chloridizing 
or  other  roasting,  and  the  other  product,  mainly  gangue, 
carrying  nickel,  suitable  for  addition  to  smelting  charges 
where  it  would  serve  to  enrich  the  matte. 

Laboratory  Tests  on  Low  Copper  Ore 

Tlie  lot  of  ore  was  a  disappointment  on  account  of  the 
low  co])per  content.  Therefore,  only  a  few  laboratory 
tests  were  made  upon  it,  some  of  which  are  here  summar¬ 
ized  and  may  he  of  interest. 

ANALYSIS  of  SAMPLE  FOR  EXPERIMENT 

Insoluble  Iron  Sulphur  Nickel  Copper 

7.1%  .52.5%  .35  9%  3.38%  0.14% 

Roasted  over  a  gas  flame.  Weight  of  sinter  87%. 

8.2  60.4  1  8  3  88  0  16 

This  was  mixed  with  20%  common  salt  and  roasted 
over  a  gas  flame  at  a  low  temperature,  just  barely  red, 
leached  with  boiling  water,  then  with  a  .solution  contain¬ 
ing  7%  II Cl  and  1/2%  IL,SO,. 


LEACHING  ROASTED  ORE 


Iron 

Nickel 

Copper 

Wator  solution  contained  of  total.. 

0.95% 

4  8.5% 

.30.0% 

Acid  solution  contained  of  total .  . 

4  .50 

13.35 

;)0.0 

Total  in  solutions . 

5.45 

18.20 

60  0 

Residue  "blue  billy” .... 

94  6 

81.8 

40.0 

Analysis  of  the  residue: 

Insoiublc  Iron 

Sulphur  Nickel 

Copper 

8.20%  67.24% 

3.5; 

1% 

0.10% 

'Fo  another  portion  of  the  ore  before  roasting,  10% 
by  weight  of  clean  (chalcopyrite)  concentrates  assaying 
15%  copper  was  added.  The  copper  in  the  pyrrhotite  is 
present  mainly  as  chalcopyrite.  It  was  thought  that  this 
would  give  similar  results  to  that  which  might  be  ex¬ 
pected  in  treating  higher-grade  copper  ore  from  Sud¬ 
bury.  After  roasting,  the  analysis  of  the  cinder  showed: 


ROASTING  AND  LEACHING.  CHALCOPYRITE 
Insoluble  Iron  Sulphur  Nickel  Copper 

8  26%  60.6%  3.50%  3.62%  1  92% 


Calcined  with  common  salt,  20%. 

I.«achcd  with  water,  then  with  acid  as  above. 
Solutions  contained  of  the  totals  present: 

Iron 

Nickel 

Copper 

W ater  solution . 

Acid  solution . 

0.63% 

3.62 

4.25 

3.48% 

11.27 

14.75 

28.75% 

23.15 

51.90 

Residue  “blue  billy” . 

Copper  not  accounted  for  (volatili:;»‘d) . 

95  75 

85.25 

29.60 

18.50 

Analy.sis  of  residue: 

Insoluble  Iron  Sulphur 

Nickel 

Copper 

9.33%  64.47% 

3.43% 

0.61% 

'File  volatilized  copper  would  be  recovered  in  the  tower 
liquids  in  actual  practice. 


TESTING  FINELY  GROUND  ORE 

The  original  sample  of  ore  was  sized  on  100-mesh  scretm 
and  only  the  fines  taken  for  experiment. 

ANALYSIS 

Insoluble  Iron  Sulphur 

5.88%  51.60%  36.1% 

Roasted.  Weight  of  cinder  82%.  Analysis 
7.2  60.1  14 

Calcined  with  common  salt,  20% 

I.«ached  with  water,  then  with  acid  as  above. 


Nickel 
3  93% 


Copper 
0  35% 


Iron 


Solutions  contained  of  the  totals  present 

Water  solution .  tr. 

Acid  solution .  2.65% 

Totals  of  both  solutions .  2.6.5 

Residue  “blue  billy" .  97.35 

Not  accounted  for  (volatilized) . 


Nickel  Copper 


1.63%, 

13.78 

15.41 

84.6 


5.6% 

52.4 

58.0 

37.6 

4.4 


Insoluble 

7.4% 


ANALYSIS  OF  RESIDUE 
Iron  Sulphur  Nickel  Copper 

65  0%  4.5%  0.18% 

FINE  ORE  WITH  COPPER 

Same  as  No.  3  with  5%  by  weight  of  15%  copper  concentrates  added. 
Roasted.  Analysis  of  cinder: 

Insoluble  Iron  Sulphur  Nickel  Copper 

8.8%  59.8%  1.1%  4.67%  1.51% 

Calcined  with  common  salt,  20%. 

Leached  with  water,  then  with  acid  as  above. 

Solutions  contained  of  the  totals  present: 

W'ater  solution . 

Acid  solution .  . 

Total  in  solutions . 


Not  accounted  for  (volatilized). 


Insoluble 

7.0% 


Iron 

65.26% 


Sulphur 


Iron 

Nickel 

Copper 

tr. 

1.67% 

3.31% 

1.8% 

10.41 

39.10 

1.8 

12.08 

42.04 

98.2 

87.92 

36.4 

21.2 

SIDUE 

Nickel 

Copper 

4.78% 

0.61% 

In  another  experiment,  no  nickel  was  dissolved  in 
water,  the  acid  solution  dissolved  21.5%  of  the  total 
present.  The  water  solution  contained  1.55%  of  the 
copper  and  the  acid  solution  68.81%.  The  residue  con¬ 
tained  78.5%  of  the  nickel  and  assayed:  Insoluble,  8.4%  ; 
iron,  69.3%  ;  sulphur,  0.0%  ;  nickel,  3.75%,  and  copper, 
0.49%.  Some  copper  concentrates  were  added  to  this. 
There  was  no  means  of  determining  temperatures,  or  con¬ 
trolling  them  other  than  by  eye  and  time  for  different 
results. 

The  temperature  of  the  chloridizing  roast  was  too  high, 
as  is  shown  by  the  volatilization  loss  of  copper  chloride 
and  by  the  fact  that  the  larger  part  of  the  copper  was 
soluble  only  in  the  dilute  acid  solution,  whereas,  in 
proper  work,  the  larger  part  should  be  soluble  in  water. 
Successful  work  was  indicated,  however,  and  a  chance 
sought  for  a  test  upon  a  larger  scale. 

The  larger  testing  plant  consisted  of  a  small  five- 
hearth  muffle  furnace  of  the  regular  Wedge  type  and 
V.  as  so  arranged  that  the  hot  gases  from  the  ore  could  be 
sent  up  from  the  lower  hearths  through  or  over  the  ore 
on  the  upper  floors  in  succession  and  out  into  the  tower, 
or,  else,  it  could  be  arranged  to  send  the  gases  down 
from  the  upper  floors  over  the  ore  in  the  lower  hearths 
and  out. 

The  gases  passing  down  over  the  hot  FeoOg  in  the 
lower  floors  in  the  case  of  downward  draft  will  lie 
changed  from  SO,  to  SOg,  Fe203  acting  as  a  catalytic 
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agent,  thus  favoring  the  formation  of  sulphates.  lienee, 
in  the  oxidizing  roast  for  low  sulphur,  upward  draft 
was  wanted  and  downward  draft  in  the  ehloridizing 
roast  to  utilize  the  gases  as  niueh  as  ))ossil)le.  The  fur- 
naee  was  tired  from  each  side  with  soft  coal  hut  a  tem- 
jierature  could  not  be  obtained  above  1200°  F.  This 
temperature  would  not  prevent  the  formation  of  nickel 
sul])hate  or  break  it  up  if  formed.  The  dissociation 
j'oint  of  nickel  sulphate  when  ])ure  is  about  1250°  F. 
under  technical  experimental  conditions  and  ])rol)al)ly 
liigher  when  present  in  (‘omparatively  small  quantities 
as  in  this  case.  The  rabble  arms  of  the  furnace  made 
one  revolution  in  4  minutes  and  20  seconds. 

The  ore  was  supposed  to  he  crushed  to  pass  40-mesh 
screen,  indicated  as  the  best  size  in  the  Denver  labora¬ 
tory  by  ])revious  experiments.  A  screen  analysis  showed : 

SCREEN  ANALYSIS  OF  ORE 


Throuch  80  mesh .  10  0% 

On  80,  Through  70  mesh .  <•  5 

On  70,  Through  fiO  mesh .  . .  4 

On  00,  Through  .50  mesh  .  1 

On  .50,  Through  40  mesh .  7 .  .5 

On  40,  Through  .30  mesh ...  10 

On  30,  Through  20  mesh .  22 

On  .20,  Through  10  mesh .  33 

On  10,  .  3 


.V  ])ortion  of  the  ore  was  ground  through  an  old  ])cbblo 
mill,  formerly  used  for  grinding  cryolite.  .\  screen  analy¬ 
sis  of  this  product  gave: 

SCREEN  ANALYSIS  OF  REGROUND  ORE 


Through  80  mesh .  8,5.0% 

On  80,  Through  70  mesh .  3  4 

On  70,  Through  60  mesh .  0.6 

On  60,  Through  .50  mesh .  14 

On  50,  Through  40  mesh .  3.0 

On  40,  Through  30  mesh .  6.0  being  all  of  it. 


The  balance  of  the  lot  was  treated  just  as  it  was, 
amounting  to  about  11,000  lb.;  there  ivas  7800  lb.  of 
the  material  ground  in  the  cryolite  mill.  However,  the 
crushing  was  not  satisfactory. 

A  careful  sample  was  taken  from  the  whole  lot  before 
any  crushing  or  roasting  was  done.  It  gave  upon  analy¬ 
sis  : 

ANALYSES  OF  RAW,  rNCRCSHEO  ORE 


Insol.  re.sidue . . .  11.11% 

Iron .  45.00 

Nickel .  2  85 

Copper .  1.85 

Sulphur .  30.85 


An  attempt  was  made  to  divide  the  on*  into  lots  and 
treat  Miem  under  varying  conditions,  but  the  whole  of  the 
jwcliminary  roasting  had  to  bo  done  before  any  chlori- 
dizing  could  be  undertaken,  so  there  was  no  means  of 
(ontrolling  the  fir.«t  calcination  in  advance  of  the  ex- 
jierience  gained  in  ehloridizing.  A  preliminary  roast  was 
made,  and  after  the  poorly  calcined  ore  had  been  used, 
llie  fine  material  was  fed.  When  finished,  the  whole  was 
thoroughly  mixed  and  a  sample,  carefully  taken,  gave: 
Insoluble  residue,  1-3.fi0%  ;  iron,  51.179^  ;  nickel,  3,11%  ; 
and  copper  2.05%. 

Several  analyses  gave  an  average  of  about  3%  sul¬ 
phur,  which  was  a  little  high  for  good  ehloridizing. 

TEST  FOR  SOLURTLITIES 

Copper  Nickel 


Boiling  HoO  (sulphates) .  0.S3  O.fil 

Five  per  cent,  sulphuric  acid .  0.20  1.24 

Aqua  re^ia  .  0.03  1.26 


There  was,  in  addition  to  this,  a  pile  consisting  mainly 
of  furnace  cleanings  and  weighing  about  1257  lb.,  which 
carried  4.85%  sulphur;  0.t)4%  copper,  and  0.87%  nickel 
soluble  in  water.  In  the  regular  pile  of  roasted  material, 
over  20%  of  the  nickel  was  .soluble  in  water.  It  should 
have  been  either  left  as  the  sulphide  or  all  converted  to 
the  oxide.  The  above  notes  show  the  preliminary  roast 


to  have  been  unsatisfactory  but  proper  results  could  have 
been  obtained  with  larger  amounts  and  higher  tempera¬ 
tures  than  was  to  be  had  with  the  ])lant  in  hand. 

For  the  ehloridizing  roast,  5000  lb.  of  the  roasted  ore 
were  thoroughly  mixed  with  750  lb.  of  salt  and  fed  into 
the  furnace  at  the  rate  of  250  lb.  per  hour.  After  three 
days’  roasting,  the  analysis  of  the  rc'sults  of  the  test  was 
the  following:  Hopper — As  volatile  co])])er  is  recovered 
in  the  regular  jilant,  it  is  count('d  as  copjier  recovered. 
9t.57%  was  recovered;  8.1,3%  remained  in  the  residue. 
Xickel — 28.15%  of  the  total  ni(*kel  was  water  soluble  be¬ 
fore  the  ehloridizing  roast.  In  solution,  40%  ;  remaining 
in  residue,  00%:.  Disc-arding  the  nickel  already  soluble 
as  sul])hate  and  counting  the  results  as  a])])lying  to  the 
nickel  not  soluble  before  ehloridizing  we  have:  In  so¬ 
lution,  10.5%  ;  remaining  in  residue,  83.5%. 

Indications  of  the  Honuitions  for  the  Best  Work 

The  oxidizing  roast  must  be  so  conducted  as  not  to 
form  sul])hates.  Or  else  the  roasting  must  be  concluded 
at  a  temjierature  high  enough  to  decompose  all  of  the 
uickcl  suljihate  formed. 

The  ehloridizing  must  be  conducted  at  a  very  low  tem¬ 
perature  .«ome  place  between  700°  F.  and  800°  F.  to 
prevent  the  formation  of  XiCL  and  its  volatilization. 

Enough  had  been  done  to  warrant  the  statement  that 
for  an  oxidizing  roast  the  ore,  properly  prepared  and  in 
a  suitable  furnace,  could  be  roasted  mainly  by  its  own 
heat  of  combustion  and  should  be  roasted  until  the  sul¬ 
phur  content  is  reduced  to  less  than  1%.  times  the  cop¬ 
per  content.  'Fhe  end  of  this  roast  should  be  (‘onclmh'd 
at  a  short  high  temperature,  jierhaps  ])artial  fusion.  This 
would  require  some  extraneous  heat. 

So  far  as  the  roasting  for  the  removal  of  the  sulphur 
is  concerned,  there  would  he  no  didiculty  at  all  with 
jiroper  preparation,  aiijiaratus  and  care.  Under  the  ad¬ 
verse  conditions  of  the  work  as  done,  the  sul])hur  was 
successfully  removed.  However,  to  prevent  the  presence 
of  nickel  sulphate  this  roasting  ought  to  take  place  at  a 
temperature  high  enough  to  decom))ose  it  if  formed.  The 
prevention  or  decomposition  of  nickel  sul])hate  might 
have  been  had  by  other  means,  but  the  small  amount  of 
ere  precluded  extensive  experimentation.  It  was  shown 
at  a  later  time  that  the  complete  oxidation  of  the  nickel 
could  be  attained. 

The  ehloridizing  roast  was  carried  out  in  the  same  fur¬ 
nace  as  the  oxidizing  roast.  The  ore  was  mixed  with 
15%  common  salt  and  during  the  operation  samples  were 
taken  regularly  from  each  hearth.  The  first  sample 
taken  after  the  ehloridizing  had  started  showed  that  prac¬ 
tically  all  the  cop])er  had  lunm  extracted,  only  traces  re¬ 
maining  with  the  “blue  billy,”  This  was  the  case  with 
all  samples  taken.  The  Penn.«ylvania  Salt  Manufactur¬ 
ing  Co.’s  men  thought  that  it  was  more  easily  chloridized 
for  the  removal  of  cop]K'r  than  any  ore  that  had  come  to 
their  plant  for  experimental  ])ur]ioses. 

C  ENERAL  (JONGLESIONS 

'Phe  Sudbury  ores  can  with  ease  be  ])ractically  freed 
from  copper  by  means  of  the  Longmaid-IIendersoi' 
process,  leaving  an  iron-nickel  ore  or  residue.  A  suppo¬ 
sition  was  that  low-grade  copper-nickel  matte  might  also 
be  thus  treated.  Subsequent  work  at  Sault  Ste.  Marie 
proved  this  was  correct. 
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III  the  first  sample  taken,  20%  of  the  niekel  was  found 
to  be  soluble  in  water,  about  the  amount  already  soluble 
as  tlie  result  of  the  adverse  preliminary  roast.  The 
volatilization  of  a  portion  of  the  remaining  nickel  was 
tlie  result  of  a  sharp,  quick  chloridizing,  done  purposely. 
The  volatilization  of  nickel  was  not  desirable,  though  it 
would  eventually  have  been  re(*overed  from  the  tower 
acids  and  not  lost.  Its  occurrence  pointed  to  the  effects 
of  chloridizing  at  too  high  a  temperature,  apparent  from 
the  cojvper  results  also.  Both  the  volatilization  of  nickel 
(hloride  and  the  formation  of  nickel  sul])hate,  it  was 
thought,  could  bo  controlled  and  were  largely  overcome 
in  the  last  test,  though  it  was  made  upon  bad  material, 
fiirinu'e  swee])ings  containing  comparatively  large  per¬ 
centages  of  sulphates. 

Later,  in  laboratory  experiments  made  in  Denver,  in 
the  light  of  the  experience  gained  in  Philadelphia,  the 
T'ickel  was  rendered  wholly  insoluble  and  nonchloridiz- 
able  while  the  (‘0])per  was  chloridized.  This  was  done  by 
roasting  the  ore  first  to  so  low  a  sulphur  content  that 
ricarly  all  of  the  sidi)hides  were  broken  up.  If  a  mixture 
of  the  three  suli)hides  is  roasted  together,  the  iron  sul¬ 
phide  breaks  up  first,  nickel  sulphide  next  and  copper 
suljihide  last  of  all.  Therefore,  if  the  preliminary  roast 
is  continued  until  a  ])ortion  of  the  copper  is  converted  to 
oxide,  all  of  the  nickel  and  iron  sulphides  will  be  de¬ 
composed  as  well  as  the  corresponding  sulphates.  This 
can  be  further  insured  by  raising  the  final  temperature 
above  the  point  of  the  breaking  up  of  the  metallic  sul¬ 
phates  present.  Then  the  material  should  be  carefully 
aiialyzed  for  cojiper  and  sulphur  and  just  enough  sulphur 
added  in  the  shajie  of  raw  pyrrhotito  or,  better,  clean  iron 
I  vrite,  nickel  free,  to  resulphatize  the  copper,  mixed  with 
salt  and  chloridized.  Under  these  conditions,  only  the 
copper  is  rendered  soluble,  all  of  the  iron  and  nickel  re¬ 
main  as  oxides,  unattached. 

Low-grade  copper-nickel  matte  was  chloridized  suc¬ 
cessfully  at  Sault  Ste.  Marie,  hut  a  large  quantity  of 
(;re  was  not  treated.  However,  matte  is  more  difficult  to 
treat  than  ore,  owing  to  the  intimate  mixture  of  the  fused 
sulphides,  and  there  could  be  no  question  about  the  feasi¬ 
bility  in  treating  ore  successfully  on  a  large  scale  in  this 
manner.  It  worked  well  with  10  to  20  lb.  in  the  lahor- 
aiory,  and  left  little  to  he  desired. 

A  complete  sample  of  all  the  residues  from  treatment 
gave : 


AXAT.YSIS  OF  roMPOFN'D  HKSim  F.  SAMPLE 


Moisture,  :it  212°  F . 

\nalysis  ufler  (Iryiiic  at  212°  F. 

Siliea . 

Iron,  .M.aHrti  equivalent  to . 

Alumina . 

liime . 

Magnesia . 

Manganese . 

Copper . 

Niekel . 

Cohalt . 

Titanium . 

Arsenic . 

Sulphur . 

Phosphoric  acid . 

Loss  on  ignition . 

Ciohl,  (1.01  oz.  per  ton  of  2000  Ih. 
Silver,  tr. 


11  s;i<“c 


11  24 

77 . 00  oxide  or  iron, 
a  sa 
0  00 
2.(K) 

0  ()0 
0  .ar. 

1  S7 

o.os 

tr. 

tr. 

0  41 
0.00 
0.83 


This  was,  of  course,  low-grade  ore  somewhat  different 
from  the  average  of  Sudbury.  Ernst  J.  Sjdstedt  and 
others  long  ago  made  ferro-nickel  ]n'g  and  even  steel  di¬ 
rect  in  the  electric  furnace,  using  low-grade  copper  ores, 
cfilcined  and  nodulized  to  remove  the  last  traces  of  sul¬ 
phur.  Their  work  was  very  promising. 


It  seemed  that  the  chloridizing  of  the  Sudbury  ores 
gave  a  correct  solution  to  the  metallurgical  problem  con¬ 
nected  with  them.  It  separated  the  cojiper  completely  in 
a  form  easily  marketed  a.s  cement  copper,  left  the  nickel 
and  iron  together  in  a  product  suitable  for  direct  smelt¬ 
ing  to  ferro-nickel  pig  or  steel  in  electric  or  other  fur¬ 
naces  and  allowed  the  sulphur  to  be  used  for  acid  manu¬ 
facture  if  a  market  could  be  found  for  it. 

Sndle°FtLaslhHim^  SlecUifBC  lUoco® 
motive 


For  handling  cars  at  their  Cleveland  ore  docks,  the 
Pennsylvania  Lines  West  have  recently  had  built  three 
locomotives  of  unusual  design.  The  novel  feature  in 
tlicse  locomotives  is  the  fact  that  they  do  not  run  on  the 
same  tracks  as  the  cars  they  handle  but  on  narrow-gage, 
I'arallel  tracks.  They  are  not  attached  to  the  cars  by 
(oui)lings  but  each  locomotive  is  equipped  with  an  arm 
on  each  side,  which  can  be  lowered  by  means  of  com- 


Elkltiiic  Locomotive  Pushixo  ax  Oue  Car  on  a 
Farallel  Track 


pres.sed  air  controlled  from  the  cab  and  acts  as  a  pusher, 
as  shown  in  the  illustration.  Single  cars  or  trains  can 
I  e  easily  liandlcd  and  cars  can  be  shifted  and  cut  out 
from  trains  with  the  least  time  and  trouble.  The  loio- 
niotivcs,  of  Baldwin-Westinghouse  make,  have  bar-steel 
frames  and  weigh  25  tons. 


MaKaetPSill  of*  SpaaEa 

iTor 

.\(‘cording  to  Rerisfa  Minrra.  .\pr.  24,  1914,  the  min¬ 
eral  production  of  Spain  for  1912  has  been  made  public 
by  the  Department  of  Mines. 


Substance  Metric  Tons 

Amblyfronite  .  30 

Antimony  .  500 

Anthracite  .  226,663 

Asphalt  .  5,387 

Mercury  .  21,889 

Sulphur  .  42.344 

Tlarite  .  1,096 

Flismuth  .  73 

Zinc  .  175,311 

Copper  (pyrite) .  1,861 

Copper .  3,364,294 

Tin  .  5,079 

Fluorspar .  265 

Iron  (or<') .  9,133,007 

Iron  (pyrite) .  421,070 

Iron  (argentiferous)  .  1,588 

Bituminous  coal .  3.625,666 

Kaolin  .  4,920 

Lig-nite  .  283,980 

Magnesia .  .  .  1,480 

Manganese  (o;e) .  17,400 

Silver  (ore) .  668 

l.ead  (ore) .  190.162 

Lead  (argentiferous)  .  93,850 

Salt  .  23,292 

Soda  (sulphate) . 57(» 

Vanadium .  38 

Wolfram  .  169 
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By  R.  W.  Smith*  and  \V.  (J.  Zuiahi* 


SYNOPSIS — In  the  Platoro  district  of  Colorado  the 
surface  of  the  mountain  slid  down.  The  movement  dis¬ 
placed  the  veins,  so  that  the  outcrop  portions  are  shallow 
and  disconlinuous.  By  means  of  a  topoyraphic  survey, 
maps  and  a  model,  the  sliding  or  faulting  movement  was 
more  easily  studied.  Analysis  of  possible  theories  shows 
one  to  be  the  most  probable.  If  correct,  the  downward 
e.rtensions  of  the  veins  in  their  original  positions  can  be 
easily  found  when  the  season  opens. 


tours  were  first  traced  on  the  sheets;  then  each  strip  Wii>( 
cut  and  nailed  in  place.  On  this  model  the  direction  and 
extent  of  the  main  movement  can  he  seen  at  a  glance, 
whereas  the  mountain  is  so  heavily  timbered  that  these 
relations  could  hardly  be  detected  in  the  field. 

Both  up  and  down  the  valley  from  the  moved  portion 
of  the  mountain  there  are  cliffs  showdng  glacial  striae 
and  dipping  about  60°  tow'ard  tbe  valley.  This  indicates 
that  the  sides  of  the  mountain  w'ere  at  one  time  made 
much  steeper  by  glaciation.  After  glaciation,  some  shock 
occurred,  sucb  as  an  earthquake,  and  the  rock  mass  slid 
on  the  flat  jointing  of  the  diorite;  this  jointing  dijis  about 
30°  toward  the  valley.  The  question  might  arise:  Would 
the  rock  mass  slide  after  being  jarred  loose  on  this  plane? 
A  tabulation  in  the  American  Civil  Engineer’s  Handbook 
of  the  angles  of  repose  of  different  materials,  indicates 
that  it  w'ould. 

We  now  take  up  two  probable  theories  regarding  the 
manner  of  this  movement.  The  first  assumes  that  the 
rock  mass  split  along  the  jointing  into  parallel  sheets,  in 
a  fashion  similar  to  sliding  in  sedimentary  beds  as  show'ii 
in  Fig.  3.  Tins  sui)poses  one  vein  to  be  the  original  of 
the  parts  of  veins  forming  the  ridges,  the  rock  breaking 
aw'ay  from  the  vein  so  as  to  leave  an  overhanging  cliff. 
This  theory,  however,  does  not  conform  w’ith  the  physical 
conditions  on  the  mountain.  First,  there  is  no  cliff  at 
Ihe  point  indicated  in  Fig.  3.  Second,  in  several  places 


A  gold  discovery  on  Gilmore  Mountain,  about  three 
miles  northwest  of  the  town  of  Flatoro,  Colo.,  w'as  the 
occasion  of  a  rush  of  prospectors  into  the  Flatoro  district 
in  the  summer  of  1913.  A  landslide  on  Gilmore  Moun¬ 
tain  occurred  after  the  formation  of  the  ore-hearing  veins, 
and  the  consequent  fracturing  makes  it  possible  to  fol¬ 
low'  the  veins  only  a  few'  feet,  before  they  become  brec- 
ciated  and  discontinuous.  A  number  of  nearly  horizontal 
parallel  ridges  and  troughs  exist  on  the  mountain,  the 
effects  of  the  landslide.  It  is  a  peculiar  fact  that  a  vein 
outcrops  on  nearly  every  one  of  the  ridges,  all  in  the  same 
relative  position,  with  dips  of  about  70°  tow'ard  the  moun¬ 
tain,  Fig.  4.  These  veins  in  places  contain  good  ore 
which  could  be  mined  at  a  profit  if  the  veins  were  con¬ 
tinuous.  We  have  attempted  to  ascertain  wdiere  the  veins 
will  be  found  in  place,  underneath  the  disturbed  area, 
thus  solving  the  problem  which  has  so  puzzled  the  miner. 

The  solution  of  this  problem  would  be  simple  in  sedi¬ 
mentary  rocks,  as  bedding  planes  give  favorable  condi¬ 
tions  for  sliding,  and  the  displacement  could  be  accurately 
estimated  by  measuring  the  distances  betw'een  the  respec¬ 
tive  portions  of  a  broken  bed.  Gilmore  Mountain,  how'- 
ever,  is  composed  of  diorite,  and  contains  no  dikes  or  sur¬ 
face  flow's  w'hich  might  assi.st  in  estimating  the  distance 
which  the  slip  covered.  The  planes  of  slipping  are  indi¬ 
cated  by  ill  defined  zones  of  brecciated  material,  so  that 
even  if  they  could  be  examined  they  w'ould  yield  little  in¬ 
formation  as  to  the  direction  and  amount  of  displace¬ 
ment. 

The  fact  that  little  erosion  has  taken  place  since  the 
sliding  makes  the  solution  of  the  problem  possible.  This 
absence  of  erosion  is  sbowm  by  the  perfect  state  of  preser¬ 
vation  of  the  glacial  striae,  and  also  by  the  direction  of 
flow  of  the  small  streams  on  the  mountain  side,  w'hich 
have  not  w'orn  through  the  ridges,  but  flow  down  the 
troughs. 

Because  of  this  small  amount  of  erosion,  the  question 
suggests  itself :  Could  not  tbe  displaced  part  of  the  moun¬ 
tain  be  pushed  back  theoretically  to  its  original  position, 
thus  restoring  the  mountain  to  its  former  shape,  permit¬ 
ting  the  displacement  of  the  veins  to  be  measured  and  the 
problem  to  be  solved? 

In  order  to  accomplish  this,  a  topographical  survey  was 
made  and  mapped  on  a  scale  of  200  ft.  to  the  inch.  This 
map  was  used  to  construct  a  model,  with  vertical  and 
I'.orizontal  scales  each  200  ft.  to  the  inch.  This  model 
was  made  of  layers  of  pasteboard,  ^  in.  in  thickness, 
each  corresponding  to  contour  intervals  of  20  ft.  The  con- 
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ih.ere  are  cliffs  in  tbe  moved  area,  over  w'bich  the  slide 
w'ould  necessarily  have  had  to  pa.ss,  if  this  sort  of  sliding 
had  taken  place.  It  is  inconceivable  that  large  masses  slid 
over  such  cliffs  and  still  retained  their  unbroken  form. 
Third,  glacial  striae  are  present  on  every  one  of  the  ridges 
These  ridges  must  consec|uently  have  been  at  the  surface 
(luring  the  time  of  glaciation,  while  the  theory  under 
discussion  assumes  the.^e  ridges  as  originally  under  the 
surface,  w'here  they  could  not  have  been  striated.  In  view' 
of  the.se  facts,  the  theory  is  untenable. 

The  second  theory  assumes  a  deep  movement,  imme¬ 
diately  followed  by  a  thinner  surface  movement  as  in  Fig. 
4.  The  large  ma.ss  w'hich  slid  as  a  result  of  the  dee)) 
movement  stopped  with  a  considerable  jar,  which  caused 
a  thin  mass  on  the  surface  to  slide.  This  thin  sheet,  how¬ 
ever,  did  not  move  as  one  jiiece,  but  broke  uji  into  blocks 


*P.  O.  Box  7,  Golden,  Colo. 
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fit  the  planes  of  weakness,  i.e.,  the  veins.  The  sliding  was 
letarded  on  each  side  by  the  rock  in  place,  thus  turning 
many  of  these  blocks  through  an  angle.  The  edges  of  the 
blocks  cracked  off,  filling  the  intervening  spaces  with 
irregular  broken  material.  This  caused  the  talus  slopes 
which  give  the  mountain  its  present  appearance.  In  a 
detailed  discussion  of  this  problem,  the  behavior  of  the 
rock  mass  was  studied  as  a  problem  in  physics.  The  mass 
which  was  subject  to  the  deep  movement  was  considered 
as  a  body  held  at  rest  on  an  inclined  plane  by  friction. 
It  was  satisfactorily  proved  that  the  mass  would  tend  to 
slide  along  a  plane  tangent  to  the  indented  surface  of  the 
mountain.  The  lower  sliding  plane  is  shown  in  this  posi¬ 
tion  in  Fig.  4.  The  flat  which  would  be  formed  by  this 
method  of  sliding,  B  Fig.  4,  exists  on  the  mountain. 
Thus,  not  only  do  the  physical  features  of  the  mountain 
conform  with  this  theory,  but  a  mathematical  investiga¬ 
tion  also  supports  it. 

The  Gilmore  mine,  marked  X  in  Fig.  4,  will  be  con¬ 
sidered,  since  it  is  an  important  point  in  the  moved  ter¬ 
ritory.  As  the  point  marked  A  is  the  highest  point  of  the 
slipping,  it  will  be  taken  as  our  datum,  or  zero.  Fitting 
the  displaced  blocks  to  their  original  positions.  Fig.  2, 


in  Fig.  5,  and  in  comparison,  that  at  the  Gilmore  mine  in 
Fig.  6.  In  this  second  case,  the  rock  mass  has  turned 
horizontally  approximately  15°  counter-clockwise,  and 
overturned  vertically  5°.  The  vein  at  the  Gilmore  mine, 
where  the  readings  of  the  jointing  were  taken,  has  a 
strike  of  N  10°  E,  and  a  dip  of  75°  E.  This  makes  the 
strike  of  the  vein  in  place  N  25°  E,  and  the  dip  80°  E. 
In  this  same  manner,  the  distance  to  the  vein  can  be  esti¬ 
mated  for  any  other  point  on  the  mountain. 

The  calculated  strike  and  dip  of  the  undisturbed  vein 
are  nearly  the  same  as  the  strike  and  dip  of  the  steep 
plane  of  jointing  in  the  unmoved  rock.  As  the  veins  were 
probably  formed  in  fissures  caused  by  the  jointing,  it  is 
reasonable  to  believe  that  the  veins  were  formed  in  fis¬ 
sures  parallel  to  the  steep  jointing.  The  accuracy  of  these 
calculations  cannot  be  tested  until  summer. 

Rec|tLaisites  of  Valid  Discovepy 

By  a.  L.  H.  Street* 

In  canceling  patents  to  public  lands  entered  as  mining 
claims  on  the  ground  that  there  had  never  been  a  discov¬ 
ery  of  minerals  thereon,  and  that  the  claims  had  not 


FIG.4.  PROBABLE  METHOD 
OF  SLIDING 


UNDISTURBED  TERRITORY 


Jointing  and  Sliding  of  the  Mountainside 


Tve  estimate  the  total  displacement  at  this  mine  at  300  ft., 
with  a  “probable  error”  of  notvover  60  feet. 

There  are  three  directions  of  jointing  in  the  diorite, 
which  remain  the  same  over  a  considerable  extent  of  ter¬ 
ritory  in  the  unmoved  rock.  Fig.  5.  This  jointing  has 
been  used  to  determine  the  angles  which  the  moved  por¬ 
tions  have  turned,  both  horizontally  and  vertically,  and 
ultimately  to  determine  the  strike  and  dip  of  the  veins 
in  their  original  undisturbed  positions.  Several  obser¬ 
vations  of  the  jointing  of  the  diorite  in  place  are  shown 


been  entered  for  mining  purposes,  the  United  States  Cir¬ 
cuit  Court  of  Appeals  for  the  Ninth  Circuit  recently  held 
that  there  is  no  such  discovery  of  minerals  as  will  sustain 
a  mining  location  by  the  mere  finding  of  traces  of  gold; 
minerals  must  be  found  in  sufficient  quantities  to  justify 
a  man  of  ordinary  prudence,  not  necessarily  a  skilled 
miner,  in  developing  the  property  (Multnomah  Mining, 
Milling  &  Development  Co.  vs.  United  States,  211  Fed- 

♦Attorney,  St.  Paul,  Minn. 
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eral  Reporter  100).  In  another  case  the  same  court 
holds  that  the  mere  location  of  a  lode  claim  does  not  es¬ 
tablish  the  actual  existence  of  a  vein  or  lode.  (Thomas 
vs.  South  Butte  Mining  Co.,  211  Federal  Reporter  105.) 

WSnat  Becomes  of  All  tBe 
Bsa^iiaeeips? 

By  J.  I.  Blaik* 

What  becomes  of  the  mining  engineers,  metallurgists, 
and  electro-metallurgists  who  are  graduated  year  after 
year  from  the  universities?  In  the  articles  which  were 
published  some  time  ago  in  one  of  the  popular  magazines 
under  the  caption  “Choosing  a  Vocation,”  I  think  the 
attractive  field  offered  in  the  line  of  mining  and  the 
treatment  of  ores  was  overlooked.  In  the  beginning  the 
field  looked  to  me,  I  suppose,  just  as  it  did  to  hundreds 
of  others  before  me.  Also  to  a  hundred  or  two  since  my 
graduation,  while  I  later  discovered  the  fact  that  the 
field  for  metallurgists  and  mining  engineers  while  seem¬ 
ingly  open  is,  in  reality,  open  only  to  outsiders,  to  the 
untrained. 

Look  into  the  records  of  most  graduates  and  you  will 
discover  just  about  1%  of  these  metallurgists  and  engi¬ 
neers  holding  positions  in  their  chosen  work.  Watch 
them  for  three  years  and  you  will  see  that  three-fourths 
have  dropped  out,  have  turned  to  other  lines  of  work, 
other  fields  of  employment.  The  question  is  not  why,  it 
i^  rather  who,  then,  does  do  the  work  at  the  hundreds  of 
mines,  smelting  plants,  mills  and  other  places  where 
metallurgists  should  be  employed.  That  is  the  question, 
and  you  are  to  answer  it  after  following  me  across  the 
Continent. 

We  will  begin  this  tour  of  metallurgical  plants  and 
mines  in  New  York.  There  are  no  big  mines  in  the  city, 
but  there  are  some  important  refineries  in  the  vicinity, 
such  as  those  of  Perth  Amboy.  How  many  technical 
men  are  employed  there?  In  the  assay  office  the  work  is 
so  routine  that,  excepting  the  chief  chemist’s  work,  high- 
school  boys  could  do  it  quite  satisfactorily.  Next  let  us 
inspect  the  zinc-oxide  plant  at  Palmerton,  Penn.  Skip 
Newark  and  a  few  other  metallurgical  plants  in  New 
Jersey  because  they,  too,  are  just  like  the  Perth  Amboy 
plant.  At  Palmerton,  who  is  the  technical  man?  Who 
are  the  furnace  tenders?  What  does  the  manager  say? 
“We  want  men  to  do  as  we  tell  them ;  not  full  of  book 
ideas;  they  are  never  satisfied.”  On  to  Chicago,  skipping 
•  Copper  Hill  because  there  the  furnace  men  are  not  even 
high-school  boys.  At  the  great  steel  mills,  technical  men 
who  have  been  trained  to  solve  difficult  problems  in  the 
metallurgy  of  steel  are  working  as  chemists.  Sometimes 
they  become  inspectors  doing  work  requiring  common 
sens(ybut  not  technical  training.  But  until  we  reach  the 
zinc-smelting  plants  of  Illinois  we  are  unprepared  for  the 
revelation  which  produces  the  query,  “Who  does  the  work 
that  trained  miners  and  metallurgists  should  be  doing?” 
In  Illinois  we  are  destined  to  learn. 

Without  becoming  personal,  let  us  say  the  first  zinc 
plant  we  come  to  is  managed  by  a  Russian  technical 
student  of  ability.  Now  let  us  pause  to  inquire  into  the 
whyfore  of  his  holding  the  job  for  which  he  was  trained. 
We  learn  that  he  holds  his  position  because  he  has  seem- 

♦Mining  engineer,  Coffeyvllle,  Kan. 


ingly  forgotten  all  the  school  knowledge  he  ever  acquired. 
He  has  no  use  for  it.  The  president  of  that  company  is 
not  only  the  president,  but  the  chemist,  the  consulting 
engineer,  in  short  he  is  the  “whole  thing,”  and  this 
technical  man  was  smart  enough  to  know  that  in  order  to 
hold  his  position  he  had  only  to  obey  orders,  and  cease 
making  inquiries  or  suggestions. 

At  another  zinc  plant,  we  find  that  the  man  in  charge 
has  not  had  even  a  high-school  education,  nor  does  he 
wish  to  employ  college  men.  At  still  another  plant,  the 
manager  grew  up  in  the  company’s  plant  out  in  Kansas 
with  no  education  worthy  the  name.  “No  college  men  for 
mine;  they  are  too  unreliable,  chasing  around.”  At  an¬ 
other  plant  the  manager  had  been  a  college  man  but  was 
M'illing  to  confide  that  he  could  hold  the  job  without  the 
S(  hool  work  because  the  work  was  all  mapped  out  by  the 
main  office  in  St.  Louis,  and  it  remained  for  him  only  to 
see  that  orders  were  carried  out.  Each  man  on  the  job 
knew  his  work,  the  difficult  questions  were  all  solved  by 
the  main  office,  so  he,  too,  was  more  or  less  of  a  figurehead. 
But  this  man  was  above  the  average,  he  knew  his  capacity 
and  his  position,  while  the  others  were  all  laboring  under 
the  impression  that  they  were  really  important  in  the 
company’s  affairs.  At  another  plant,  the  manager  never 
cared  to  inspect  the  pages  of  the  mining  journals,  which 
were  now  and  then  thrown  unopened  into  the  waste 
baskets. 

From  Illinois,  let  us  continue  to  Missouri  and  Kan¬ 
sas.  Most  of  the  mills  in  the  Joplin  district  are  managed 
by  ex-farmers,  who  have  learned  their  work  by  close  ap¬ 
plication  to  the  running  of  that  particular  kind  of  mill; 
it  was  the  height  of  their  ambition  to  be  able  to  run  a 
mill. 

Turning  to  the  Kansas  zinc-smelting  field  we  find 
practically  the  same  thing.  Zinc  works  everywhere  in 
charge  of  men  who  ^ould  not  tell  you  what  a  calorie  is, 
nor  of  what  importance  it  is  to  the  technical  man  in  the 
consideration  of  problems  relative  to  heat.  They  will 
tell  you  they  do  not  need  to  know.  And  the  president  of 
the  company  em])loying  them  will  tell  you:  “We  work 
those  things  out  up  here,”  and,  “That’s  the  best  man¬ 
ager  we  ever  had,  because  he  will  do  what  you  tell  him, 
and  he  knows  how  to  get  work  out  of  the  men.” 

Skipping  the  intervening  territory  we  next  visit  the 
mines  of  the  West.  Besides  the  chemist  employed  by  the 
smelters,  we  now  have  a  surveyor,  but  like  the  work  of 
the  chemist,  this  position  can  also  be  filled  by  any  man 
with  no  more  qualifications  than  those  gained  in  an 
average  high  school. 

Having  made  this  trip  you  are  now  in  a  position  to  ask 
with  reason,  “What  becomes  of  our  mining  engineers  and 
metallurgists?”  The  brakeman  on  one  of  the  trains  we 
rode  on,  was  an  engineer,  graduated  from  an  Eastern 
university;  the  chef  in  the  hotel  at  Denver  graduated 
from  another  technical  school ;  the  machine  man  at  the 
face  was  a  man  with  an  engineer’s  degree;  his  companion 
was  a  “Hunky.”  With  these  facts  in  view  a  student  would 
do  well  to  investigate  the  demand  for  miners  and  metal¬ 
lurgists,  before  he  decides  the  all-important  question. 

Kxportf)  o*  Cauoafiian  ManKaneMe  ore  through  the  ports  of 
Batum  and  Potl  are  given  by  Russian  statistics  at  1,059,810 
metric  tons;  of  which  405,390  tons  went  to  Germany,  242,960 
tons  to  Great  Britain,  179,726  tons  to  Belgium  and  135,390 
tons  to  the  United  States.  The  South  Russia  works  have 
c««sed  taking  much  manganese  ore  from  the  Caucasus,  draw¬ 
ing  their  supplies  now  mainly  from  the  Nikopol  district  in 
the  Government  of  Ekaterinoslav. 
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By  L.  0.  Kellogg* 


Si^NOPSIS — Michigan  system  comprises  four  methods: 
Endless-rope  haulage,  motor  haulage,  gravity  descent 
and  hoist  return  and  the  permanent  trestle  method  of 
the  Clcveland-C tiffs  company.  Costs. 

W. 

Trestle  dump  with  endless-rope  haulage  is  the  most 
common  method  employed  in  Michigan  stockpiling.  It 
consists  of  dumping  under  a  long  trestle  with  a  single  car 
hauled  by  an  endless  rope.  The  endless-rope  method 
presents  the  one  great  advantage  in  that  one  or  two 
men  can  control  all  operations  without  leaving  the  head- 
frame  except  at  infrequent  intervals.  It  is  sometimes 
believed  that  the  system  is  applicable  only  to  a  single 
straightaway  trestle;  as  a  matter  of  fact,  it  seems  to 

work  excellently  in  cases  where  several  curves  and 

switches  are  used.  Fig.  5  of  the  Caspian  mine  shows 

four  parallel  trestles  which  branch  at  right  angles  from 

the  short  trestle  leading  away  from  the  headframe. 

The  trestle  in  this  method  will  range  in  height  about 
as  with  methods  1,  3  and  3,  but  is  built  lighter,  fre¬ 
quently  of  two  posts  only.  Figs.  5  and  6  show  one  type 
of  bent.  Fig.  H  shows  the  trestle  of  the  Penn  Iron 
Mining  Co.,  with  the  bents  spaced  unusually  far  apart 
and  the  track  trussed  ))etween  them. 


a  short  length  of  track  is  laid,  and  the  carriage  shown  in 
Fig.  1.5  by  running  on  this  track  acts  as  the  sheave  car¬ 
riage  and  tension  weight  both.  The  endless  rope  in 
this  case  is  conducted  over  the  bent  at  the  top  of  the 
incline  by  suitable  sheaves.  The  incline  is  supported 
a  little  less  than  half  way  up  by  a  bent  inclined  in  the 
opposite  direction.  When  the  driving  engine  is  on  the 
ground,  the  haulage  rope  must  pass  over  at  least  two 
turn  sheaves  with  horizontal  axes.  By  mounting  such 
a  sheave  in  vertical  guides  and  attaching  a  weight,  the 
same  tension  aifect  is  obtained.  It  is  not  uncommon  to 
omit  the  tension  weight  entirely  end  maintain  the  rope 
in  tension  by  tightening  the  end  cheave  with  a  screw 
or  by  some  other  means. 

The  actuating  mechanism  may  be  an  or  steam  en¬ 
gine  or  an  electric  motor.  The  engine  or  motor  may 
be  set  either  in  the  headframe  at  the  trestle  level  or  on 
the  ground.  The  air  or  steam  engine  is  perhaps  most 
typically  a  constant-running  machine,  driving  two  par¬ 
allel  shafts  geared  to  revolve  in  opposite  direction.  The 
rope  makes  several  turns  around  two  drums,  one  on  each 
shaft,  somewhat  as  in  the  Whiting  hoist.  When  the  car 
is  pulled  out,  one  drum  is  clutched  into  the  shaft  and 
the  other  runs  free.  When  it  is  pulled  back,  the  second 


Fig.  9.  OxE  Half  of  the  Negaunee  Tuestle.  Note 
THE  Few  Columns  Required  for  the  Great 
Length  of  Trestle 


Fig.  10.  Rolling  Mill  Stockpile.  The  Two  In¬ 
clined  Trestles  with  Single-Rope  Haulage 
Lead  to  One  Stockpile  Yard 


The  endless  rope  passes  over  a  sheave  at  the  end  of 
the  trestle,  or  at  least  at  the  end  of  the  haul.  When,  as 
is  usual,  the  entire  length  of  trestle  is  built  before  stock¬ 
ing  begins,  the  sheave  is  established  near  the  end  of  the 
trestle;  but  frequently  it  is  set  at  the  end  of  a  first  sec¬ 
tion  and  ore  is  dumped  along  this  section  while  the 
trestle  is  being  extended.  In  such  cases  the  surplus 
rope  necessary  for  the  complete  trestle  length  is  wound 
around  the  cars  temporarily.  The  rope  is  guided  by 
small  sheaves  at  the  trestle  turn  and  kept  away  from 
friction  and  wear,  so  far  as  possible,  by  horizontal  rollers 
The  return  rope  after  passing  around  the  end  sheave  is 
guided  and  supiiorted  by  a  similar  set  of  sheaves  and 
rollers.  The  rope  is  usually  kept  at  a  tension  as  con¬ 
stant  as  possible  by  a  weight.  This  is,  in  most  cases, 
arranged  by  mounting  the  end  sheave  on  a  carriage 
which  runs  on  the  same  track  as  the  car.  From  the 
other  end  of  this  carriage  a  short  length  of  rope  runs 
over  a  sheave  fixed  in  the  trestle  and  carries  a  weight 
from  its  hanging  end.  This  hanging  weight  is  usually 
an  old  hoisting  bucket  full  of  rock  or  scrap,  as  seen  in 
Figs.  9  and  13.  At  the  Norrie  group,  on  the  Gogebic, 
the  trestle  ends  in  an  incline  at  15°  to  60°,  on  which 

‘Editorial  staff,  “EnKineerint?  and  Minins  Journal.” 


drum  is  clutched  in  while  the  first  drum  runs  free,  and 
the  direction  of  rope  travel  is  reversed.  The  engine  is 
sometimes  intermittent,  in  which  case  it  has  two  cylin¬ 
ders;  otherwise,  only  one  cylinder  is  necessary  if  a  fly¬ 
wheel  be  used.  Sometimes  a  reversing  engine  is  used 
with  drums  fast  to  the  shaft ;  or  one  drum  may  be 
omitted,  if  a  single  one  can  be  used  with  sufficient  wind¬ 
ing  surface  to  take  care  of  all  the  rope. 

The  electric  motor  is  almost  an  ideal  machine  for  this 
work,  and  its  u.«e  is  becoming  increasingly  common.  The 
fact  that  it  is  easily  reversible  is  a  strong  point  in  its 
favor;  jierhaps,  the  neatest  installations  are  those  of 
the  Penn  Iron  Mining  C’o.  Here  the  motor  is  set  on 
the  ground  and  is  controlled  wholly  from  the  trestle  im¬ 
mediately  above.  The  man  who  directs  the  filling  of 
the  cars  from  the  skip,,  also  starts,  stops  and  reverses  the 
motor.  Motor  and  drum,  as  well  as  control,  are  housed 
in  a  concrete  structure. 

The  cars  are  of  two  types,  a  gable-bottom  dumping 
on  both  sides  or  a  shed-bottom  dumping  on  one  side  only. 
They  are  built  of  both  steel  and  wood.  In  cither  case, 
the  (lumping  is  effected  by  a  block  or  a  trip  set  in  the 
track  at  the  desired  point  of  dumping,  the  operation  be¬ 
ing  thus  automatic.  In  general,  the  two-side  dump  is 
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preferable.  The  car  is  better  balanced  and  is  less  liable 
to  derailment.  The  one-side  dump,  however,  has  the 
advantage  of  throwing  the  dirt  somewhat  farther  and 
thus  making  possible  a  bigger  dump  from  any  one  tres¬ 
tle.  The  Penn  company  uses  a  one-side  dump  car  which 
is  the  best  stockpile  car  yet  designed.  It  is  shown,  front 
and  back  in  Figs.  11  and  12.  It  is  built  of  steel  and 
is  double-truck,  permitting  the  center  of  gravity  to  be 
kept  low.  The  releasing  mechanism,  shown  at  the  back 
is  adjustable  for  height,  this  makes  possible  the  use  of 
several  dumping  blocks,  increasing  in  height  along  the 
trestle,  as  many  as  five  if  desired.  Two  of  these  are 
shown  in  Fig.  7.  By  this  means,  several  grades  of  ore 
can  be  kept  separate.  The  headframe  attendant  merely 
sets  the  trigger  to  the  height  corresponding  to  the  block 
where  the  grade  of  ore  in  the  car  is  to  be  dumped  and 
the  car  will  pass  all  intermediate  blocks  without  dump¬ 
ing.  When  it  is  desired  to  dump  on  the  other  side  of 
the  trestle,  the  car  is  lifted  with  a  crane  and  blocks  near 
the  skip  dump  and  is  turned  completely  around  and 
set  down  on  the  track  again. 

Method  5 — Trestle  Dumping  and  Motor  Haulage 

The  motor-hauled  stockpile  car  is  about  as  common 
in  Michigan  as  the  rope  hauled.  It  offers  the  advantage 
of  being  more  flexible.  The  electric  motor  can  switch  to 


in  method  6  of  the  Michigan.  The  loss  of  height  to 
give  suitable  grade  is  perhaps  the  greatest  disadvantage. 
The  method  is  in  successful  use,  however,  at  Republic. 
Here  also  a  most  ingenious  and  economical  haulage  sys¬ 
tem  is  employed.  The  rope  drums  are  driven  by  ropes 
from  a  hoisting  head-sheave.  At  one  shaft,  a  second 
sheave  is  fixed  to  the  hoisting-sheave  shaft,  and  by  a 
three-rope  drive  actuates  the  horizontal  shaft  in  a  small 
concrete  house  near  the  base  of  the  headframe.  The 
haulage  drum  is  clutched  to  this  shaft,  and  when  the 
single  skip  which  is  used  is  lowered,  the  loaded  stock¬ 
pile  car  is  allowed  to  run  down  the  grade  and  dump. 
When  the  skip  is  hoisted  the  haulage  drum  is  clutched  iu 
so  that  it  is  driven  by  the  sheave  and  the  empty  car  is 
pulled  back.  The  system  is  not  flexible,  the  speed  of  the 
car  varying  with  that  of  the  skip,  but  the  advantage  of 
saving  another  prime  mover  is  considerable,  and  the  pow¬ 
er  consumption  is  probably  less  when  thus  merely  added 
to  the  hoist  load  than  if  another  motor  were  employed. 
At  a  second  shaft,  a  similar  system  is  in  use,  differing 
in  that  the  descending  skip  pulls  back  the  empty  car,  so 
that  no  power  is  consumed  at  all.  This  however,  involves 
holding  the  skip  at  the  surface  until  the  car  has  run 
down  and  duni]jed,  and  if  high  hoisting  capacity  were 
necessary,  would  not,  of  course,  be  feasible. 

The  topography  at  this  mine  is  unusually  rough, 
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Fig.  11.  The  Penn  Ad.tustable  Dump  Endless-Rope 
Haulage  Steel  Car.  Front  ATew 


Fig.  12.  Back  View.  Vertical  Tripping  Device  in 
Center  Is  Adjustable  for  Height 


any  one  of  several  trestles  and  handle  the  waste  as  well 
as  the  different  grades  of  ore.  The  trolley  wires  are 
strung  once  for  all,  or  at  least  are  extended  only  a  few 
times  in  the  season,  if  the  trestle  should  happen  to  be 
built  in  sections;  so  that  one  of  the  objections  to  motor 
haulage  is  not  present.  However,  the  number  of  men 
necessary  to  operate  the  system  is  somewhat  larger,  and 
the  motormen  are  likely  to  be  exposed  to  the  weather. 
The  car  used  is  usually  that  of  method  4,  with  an  auto¬ 
matic  dumping  arrangement.  At  the  Rogers-Brown 
mines  on  the  Cuyuna,  however,  a  two-truck  steel  car, 
described  in  the  Journal,  Dec.  20  1913,  with  gable  bot¬ 
tom  and  side  doors  is  employed.  The  doors  are  hand 
actuated,  thus  making  it  possible  to  dump  at  any  point, 
a  considerable  advantage  in  making  grades.  The  ad¬ 
ditional  weight  of  the  motor  in  this  method  requires  that 
the  trestle  be  heavier  and  stiffer. 

Method  6 — I’resti.e  Dump  and  Single-Rope  Haulage 

Many  of  the  advantages  and  disadvantages  accruing 
to  method  2  of  the  Minnesota  system  are  equally  present 


and  the  position  of  the  shaft  collars  on  hillsides  makes  it 
ea.'sy  to  maintain  a  sufficiently  steep  grade  without  seri¬ 
ously  cutting  into  storage  capacity.  The  single  rope, 
of  course,  is  economical,  and  the  operation  is  carried  on 
by  only  one  man.  The  cars  here  are  the  same  as  those 
used  by  the  Penn  company  at  its  Menominee  mines,  with 
the  adjustable  triggers  as  described.  There  is  nothing 
in  the  method,  however,  requiring  a  different  type  of  car 
from  method  4,  and  the  same  statement  is  true  as  regards 
the  trestle. 


Method  7 — Permanent  Trestle 

The  one  great  advance  in  stockpiling  practice  was  the 
erection  by  the  Cleveland-Cliffs  company  of  a  permanent 
steel  and  concrete  structure  at  its  Negaunee  mine.  Vari¬ 
ous  views  of  this  are  shown  in  Figs.  9,  13  and  14.  The 
successful  use  and  construction  of  this  trestle  are  most 
creditable  achievements  and  typical  of  the  Cleveland- 
Cliffs  company.  The  trestle  after  branching  from  the 
headframe  extends  about  1000  ft.  in  two  directions;  18 
great  pillars  were  erected  of  reinforced  concrete  jack- 


May  30,  1914 


THE  ENGINEERING  &  MINING  JOURNAL 


1095 


eted  in  steel  cylinders  and  strongly  anchored.  An  um¬ 
brella-like  structure  at  the  top  supports  two  tracks,  each 
track  carried  by  two  girders.  The  track  arrangement 
makes  possible  a  much  wider  pile  from  the  single  tres¬ 
tle.  The  trestle  is  built  to  last  as  -long  as  the  mine. 
Its  first  cost  is  its  last  cost.  There  are  no  bents  to  be 
erected  and  to  be  torn  out  when  the  shovel  picks  up  the 
ore,  with  the  consequent,  inevitable  loss  by  breakage. 
The  shovel  dipper  can  do  no  injury  to  the  smooth  col¬ 
umns  and  the  bracing  is  above  its  reach.  Of  course, 
a  tremendous  tonnage  of  iron  must  be  expected,  over 
which  the  initial  expense  of  such  an  installation  may  be 
spread,  and  few  mines  have  such  tonnages  as  the  Neg- 


stocking,  an  extremely  large  item.  Power  consumption 
is  relatively  small.  The  cost  of  loading  includes  the 
first  cost  of  the  shovel  and  the  additional  shop  equipment 
that  goes  along  with  it.  In  underground  mines  there  is 
little  use  otherwise  for  a  shovel.  The  fuel,  repairs  and 
labor  of  loading  are  large  items.  It  is  most  important 
to  keep  the  expensive  shovel  and  its  expensive  crew 
working  steadily  and  smoothly.  Here  the  Negaunee 
trestle  shows  an  indirect  economy;  there  are  no  wooden 
trestle  bents  to  be  gotten  out  of  the  way  while  loading 
proceeds. 

One  of  the  most  important  factors  affecting  costs  is 
the  quality  of  the  ore.  A  wet,  sticky  ore  which  is  hard 


Fig.  13.  One  End  of  Trestle.  This  End  Was  Ex¬ 
tended  WITH  A  Temporary  Wood  Structure 


Fig.  14.  A  Column  of  the  Negaunee  Trestle, 
Looking  along  the  Trestle  Length 


aunee.  Hope  haulage  is  used  on  this  trestle  with  elec¬ 
tric-motor  drive. 

Costs 

l\rany  things  enter  into  the  cost  of  stockpiling,  and 
the  final  co.st  is  exceedingly  variable.  The  material  and 
erection  of  the  trestle  come  first.  Using  the  Michigan 
system,  one  company  estimates  a  121/2%  loss  of  timber 
each  year.  Another  puts  this  at  25%.  The  timber  loss, 
which  is  chiefly  the  breaking  of  trestle  legs  by  the  steam 
shovel,  goes  up  as  the  legs  are  used  over  and  over  again 
and  become  somewhat  rotten.  Beside  this  trestle  cost 
is  the  first  cost  of  cars  and  operating  mechanism  and 
equipment.  Next  is  the  labor  consumption  of  the  actual 


to  handle  and  which  freezes,  is  most  objectionable.  Steady 
stocking  throughout  the  winter  and  a  complete  clean-up 
in  the  fall  is  essential  to  a  low  cost.  One  company  operat¬ 
ing  on  several  ranges  in  both  states,  uses  a  figure  of 
2/4  to  2I/2C.  per  ton  on  the  entire  year’s  shipments  as 
covering  its  stockpiling  cost.  Stocking  takes  place  over 
from  four  to  five  months,  work  is  often  somewhat  slack¬ 
ened  during  that  time;  for  this  reason  a  mine  which 
stocks  its  ore  at  all  would  probably  handle  thus  about 
one-third  of  its  annual  tonnage.  Therefore,  in  the  cases 
given,  the  cost  per  ton  stocked  would  be  about  7c.  This 
is  probably  a  much  lower  figure  than  is  commonly  ob¬ 
tained.  Another  company  also  operating  on  several 
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ranges  and  using  both  systems,  gives  costs  obtained  af 
various  mines  of  2c.,  2.7c.,  2.9c.,  3c.  and  5c.  per  ton 
on  the  year’s  tonnage.  The  2.7c.  cost  was  obtained  where 
1000  tons  per  day  were  hoisted  on  the  Mesabi.  Tlie 
2c.  cost  was  obtained  on  the  Menominee  district,  also 
where  1000  tons  per  day  were  handled.  The  2.7c.  (wt 
would  have  been  reduced  to  2e.,  if  loading  had  been  pos¬ 
sible  throughout  the  shii)ping  season.  The  5c.  cost  was 
obtained  at  a  relatively  small  mine.  Loading  was  figured 
by  this  com])any  at  1.5c.  per  ton  loaded.  A  trestle,  12 
ft.  high,  newly  erected  by  one  company  using  the  Michi¬ 
gan  system  was  said  to  cost  about  $3  jier  foot. 

The  question  suggests  itself  as  to  whether  this  re¬ 
handling  of  material  is  worth  while.  The  answer  is  that 


Fig.  15.  Tension  Carriage  on  Inclined  End  of  a 
Norrie  Trestle 

it  is  inevitable.  The  ore  cannot  he  shipped  when  the 
Lakes  freeze  up ;  no  other  storage  method  is  passible,  and 
to  close  down  the  mine  for  five  monnths  while  fixed 
charges  continued,  and  the  organization  was  lost,  would 
cost  much  more  than  the  rehandling.  It  is  an  interesting 
speculation  as  to  what  would  be  the  result  if  the  Lakes 
did  not  freeze.  First  and  last,  the  direct  saving  would 
not  be  much  less  than  5c.  per  ton  over  the  year’s  output 
from  all  the  underground  mines  on  the  ranges.  From 
the  figures  of  cost  given,  it  is  probable  that  many  items 
of  first  cost  and  many  incidental  expenses  are  omitted. 
Even  more  important  would  be  the  effect  on  freight  rates. 
The  railroads  and  boat  equipment,  if  worked  all  the  year 
around,  could  be  reduced  by  25  or  30^.  This  would 
give  a  corresponding  reduction  in  fixed  costs  and  should 
result  in  a  similar  reduction  in  freight  rates.  Data  are 
not  available  to  ascertain  what  this  would  amount  to,  nor 
is  it  sure  that  the  companies  which  own  neither  roads 
nor  boats  would  obtain  the  benefit  of  the  saving.  If, 
however,  this  saving  could  be  estimated  at  about  5c.  per 
ton,  the  total  saving  on  the  entire  tonnage  of  1913, 


to  which  this  would  fairly  apply,  would  he  about  $2,500, - 
(too,  and  the  direct  saving  on  the  underground  ore  given 
as  5c.  a  ton  would  he  perhaps  $1,125,000;  a  total  annual 
amount  of  $3,725,000  would  thus  be  saved  by  somebody. 
Unfortunately  the  Lakes  do  freeze,  and  this  charge 
against  Lake  Superior  iron  must  go  on  forever. 

Temple® Him^ersoll  Dirill 
Peipfoirmaiace 

To  supply  rock  for  the  Kensico  dam  of  the  Catskill 
aqueduct  a  quarry  was  opened.  The  rock  is  a  clean  and 
practically  flawless  gneiss  having  a  tendency  toward 
granite.  In  some  ])laces,  however,  it  is  seamy,  presenting 
more  or  less  difficulty  to  drilling,  but  in  the  main  it  is 
hard  and  solid.  The  rock  surface  is  fairly  level,  afford¬ 
ing  a  good  footing  for  the  drilling  apparatus.  Thirty 
tripod  drills  and  four  drill  wagons,  all  of  the  Temple- 
Ingersoll  electric-air  type,  were  purchased  for  this  work, 
but  the  drilling  progressed  so  rapidly  that  after  enough 
holes  were  put  in  to  supply  rock  for  a  year  or  two,  most 
of  the  drills  were  laid  off  and  the  holes  are  blasted  as 
rock  is  needed.  After  the  holes  are  drilled  to  depth, 
wooden  plugs  are  inserted  to  keep  out  dirt.  A  great  num¬ 
ber  of  holes  are  shot  simultaneously,  loosening  up  a 
large  area  of  rock  at  a  single  blast. 

To  determine  the  cost  and  speed  of  drilling  operations 
at  both  the  dam  and  quarry,  time  studies  were  undertaken 
by  the  Construction  Service  Co.  during  the  early  part 
of  the  summer  of  1913. 

The  general  design  of  the  Temple-Ingersoll  drill  is  so 
well  known  as  to  demand  no  further  description.  In  the 
type  5-F  used,  the  pulsators  are  driven  by  motors  rated  at 
about  5  hp.,  operating  on  TI.fi  amp.  at  220  volts.  The 
cylinder  diameter  is  5%  in.  and  the  length  of  stroke  8  in. 
The  length  of  feed  is  30  in.,  but  during  observation  the 
bits  were  usually  changed  about  every  25  in.  The  strokes 
per  minute  were  about  400  at  full  speed.  The  drills 
were  operated  and  handled  by  the  drill  runner  and  one 
helper  and  moving  was  accomplished  by  hand.  The 
method  of  dismantling  is  about  the  same  as  ■with  the 
ordinary  tripod  drill  except  that  the  added  weight  of  the 
mounted  motor  and  pulsator  has  to  be  moved. 

The  diameter  of  the  starting  bits  was  3i/^  to  4  in.  and 
decreased  %  in.  for  each  succeeding  length  of  steel  down 
to  T74  in.  for  the  deepest  holes.  The  steels  varied  from 
2  ft.  fi  in.  to  28  ft.  8  in.  The  steels  were  octagonal  in 
section,  from  U/i  to  (O-j  with  square  crossbits.  The 
shorter  steels  were  handled  by  one  man  and  the  longer 
ones  by  the  driller  and  helper,  sometimes  with  the  aid 
of  a  hook.  Roth  bolted  chucks  and  sliding-sleeve 
wedge  chucks  were  observed.  The  time  required  to  in¬ 
sert  the  steel  and  tighten  the  chuck  was  considerably 
greater  with  the  former  type  than  the  latter.  Roth  types 
appeared  equally  efTicient. 

The  spacing  of  holes  at  the  quarry  varied  from  15  bv 
12  ft.  to  20  by  20  ft.  The  holes  were  all  vertical  and 
varied  in  depth  from  10  to  2fi  ft.  Generally,  the  holes 
were  cleaned  by  pouring  water  in  and  bailing  out  with 
sand  pumps  when  changing  steels. 

The  sharpening  shod  at  the  quarry  was  situated  some 
distance  from  many  of  the  drills  in  operation,  hence 
there  were  occasional  delays  in  receiving  sharpened  steels. 

Note — Ah  excerpt  from  a  pnper  by  M'.  L.  Snunders,  pres., 
Ingersoll-Rand  Co.  (Bull.  A.  1.  M.  E.,  February,  1914). 
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during  which  time  some  of  the  drills  were  idle.  The 
steels  were  sharpened  by  hand  at  the  dam  and  by  a  Ley- 
iier  machine  at  the  quarry.  The  smith  estimated  that 
75%  of  his  time  was  devoted  to  the  drill  steels  and  that 
he  burned  500  lb.  of  coal  per  day. 

The  oil  consumption  of  the  drills  was  about  3  quarts 
each  per  shift.  The  power  consumption  was  from  30  to 
40  kw.-hr.  per  drill  per  shift.  Work  was  carried  on  in 
one  8-hr.  shift  per  day. 

TABLE  I.— TIME  STUDY  OF  DRILLING  PERFORMANCE  OF 
ELECTRIC-AIR  TRIPOD  DRILLS  AT  THE  QUARRY 


Drill  cuttiriK . 

liaising  drill . 

Loosening  chuck  ^ . 

Removing  bit . 

Bailing  hole . 

Putting  bit  in  hole . 

Inserting  bit  in  chuck.. .  . 

Tightening  chuck  ^ . 

Getting  started . 

Cycle  totals . 

Shifting  drill . 

Miscellaneous  delays . 

Total. 


Mini-  Aver- 

No.  of  mum  age 

Observ.  M.  S.  M.  S. 

16  5-40  14-18 

15  0-05  1-05 

7  0-02  0-1 1 

3  1-06  1-27 

12  0-03  0-32 

11  0-45  1-23 

12  0-10  0-22 

16  0-10  0-23 

6  0-05  0-10 

10  0-38  0-53 

17  0-00  1-01 


8-44  21-45 
4d  35-32  52-00 
11  0-30  (>-17 


Con¬ 
sumed 
Time  as 
Per  Cent- 


Maxi- 

Actual 

age  of 

niuin 

Time 

Total 

M.  S. 

M.  S. 

Time 

23-28 

228-54 

51.1 

1-59 

16-13 

3.6 

0-45 

1-16 

0.3 

1-46 

(4-20)  c 

1-54 

6-26 

i.4 

2-00 

15-10 

3.4 

0-55 

4-20  . 

1.0 

0-40 

6-12 

1.4 

0-20 

1-00 

0.2 

1-20 

8-46 

2.0 

6-23 

17-13 

3.8 

41-30 

30.5-30 

68.2 

60-(X) 

73-18e 

16.4 

25-40 

69-65 

15.4 

447-53 

100.0 

Observations  recorded  in  minutes  and  seconds. 


Linear  feet  drilled,  31  ft.;  average  depth  of  holes,  22  ft.;  total  working  time 
7  hr.  27  min.  53  sec. 

a  Sh'eve  chuck.  6  Bolted  chuck. 

c  This  hgure  is  not  included  in  "cycle  total,”  for  this  operation  was  performed 
by  one  man  at  the  same  time  that  the  other  man  was  raising  the  drill. 

(i  During  one  observation  a  nearby  derrick  assisted  in  moving  the  drill,  saving 
several  minutes. 

e  Inasmuch  as  a  shift  was  made  after  every  22  ft.  of  hole  the  time  for  shifting 
properly  chargeable  is  X  52  =  73  min.  18  sec.  Several  observations  were 
taken  simultaneously  on  different  drills  to  ascertain  a  fair  average  time  required 
to  shift  before  deciding  upon  52  min.  as  the  average. 


From  Tables  I  it  apjiears  that  the  average  cutting 
speed  was  0.135  ft.  per  min.  The  ratio  of  cutting 
time  to  total  time  was  0.511  and  the  ratio  of  idle  time, 
this  including  that  for  shifting  drills,  to  cycle  time  was 
0.467. 

Based  on  this  performance  at  tlie  quarry,  costs  per 
linear  foot  drilled  and  per  cubic  yard  loosened  have  been 
deduced  as  shown  in  Table  II.  One  drill  cut  31  ft.  in 
447  min.  53  sec. ;  equivalent  to  200  ft.  by  6  drills  in  one 
day  of  8  hr.  The  average  spacing  of  the  holes  being 
17.5  by  16  ft.,  the  corresponding  cubic  yards  loosened 
were 


200  X  17.5  X  16 
27 


2070  en.yd. 


TABLE  II.  STANDARD  BASIS  OF  COSTS 


Cost  ner 

Cost  per 

Rate 

-Vmount 

Lin. Ft. 

Cu.VM. 

6  drillers . 

$2. 50 

$15.00 

Cents 

Cents 

6  driller  helpers . 

1 . 75 

10  .50 

$25.  ilO 

12.75 

1.23 

IJ  blacksmith . 

3.00 

4  .50 

ij  blacksmith  helpers . 

1.75 

2.63 

2  nippers . 

1  .50 

3  00 

2  mules . 

1  .50 

3.(M) 

$13. 13 

ti .  57 

0  04 

Total  labor  (drilling) . 

$38.63 

19  32 

1.87 

Coal,  .500  lb . 

3  .50 

0.87 

Oil,  3  quarts  per  drill . 

0  30 

1 . 35 

Power,  35  kw.hr . 

0.01 

2  10 

$4  32 

2  16 

0  21 

Total  drillit'iT  cost . 

$42  9.5 

21 . 48 

2  08 

Interest  and  depreciation. 

2 

pc-r  cent,  per  month . 

7  70 

3.85 

0.37 

$50 . 65 

25  .33 

2  45 

3  powdermen . 

2.00 

6.(X) 

1035  lb.  dvnamite . 

.  .  0  12 

124.20 

25  exploders . 

003 

0.75  $130  95 

65.47 

6.32 

Total .  $181.60  90.80  8.77 

No  account  is  taken  of  contractor’s  overhead  charges, 
superintendence,  storage,  repairs,  preparatory  costs,  in¬ 
surance,  charity,  accidents,  legal  or  medical  expenses, 
etc.  The  low  cost  per  cubic  yard  is  due  to  the  unusually 


wide  spacing  of  the  holes,  which  were  loaded  with  a 
heavy  charge  of  dynamite. 

Table  III  gives  the  results  of  time  studies  on  exca¬ 
vation  work  at  the  dam  itself  done  with  similar  machines. 


TABLE  III.  TIME  STUDY  OF  DRILLING  PERFORMANCE  AT  THE 
DAM 


Drill  cutting . 

Raising  drill . 

Loosening  chuck . 

Removing  bit . 

Bailing  hole . 

Putting  bit  in  hole . 

Inserting  bit  in  chuck.. . . 

Tightening  chuck . 

Getting  started . 

Cycle  totals . 

Shifting  drill . 

Miscellaneous  delays . 

Total . 


Con¬ 

sumed 

Time  as 
Per  Cent- 

Mini- 

Aver- 

Maxi- 

Actual 

age  of 

No.  of 

mum 

age 

mum 

Time 

Total 

Observ. 

M  S. 

M.  S. 

M.  S. 

M.  S. 

Time 

12 

6-23 

11-35 

‘21-24 

139-00 

58.9 

11 

0-10 

0-51 

2-00 

9-22 

4.0 

12 

O-OOo 

0-09 

0-25 

1-45 

0.7 

12 

0-006 

0-29 

1-10 

5-42 

2.4 

10 

1-43 

1-36 

2-42 

16-01 

6.8 

10 

0-18 

0-45 

2-09 

7-34 

3  2 

10 

0-05 

0-25 

0-55 

4-08 

1.7 

11 

0-02 

0-14 

0-40 

2-30 

11 

10 

0-02 

0-13 

0-45 

2-08 

0.9 

8-43 

16-17 

32-10 

188-10 

79  7r 

2 

9-03 

12-00 

15-(0 

28-48 

12  2d 

8 

0-15 

2-24 

9-40 

19-12 

8.1 

236-10 

ito.o 

Linear  feet  drilled,  26.4  ft.;  average  depth  of  holes,  11  ft.;  total  working  time 
3  hr.  56  min.  10  sec.;  cutting  speed,  0. 190  ft.  per  min.;  ratio  of  cutting  time  to 
total  time,  0 . 589 ;  ratio  of  idle  time,  including  shifting  of  drills,  to  cycle  time,  0.255 
n  Chuck  loosened  by  one  man  simultaneously  with  raising  of  drill  by  other. 
b  Bit  removed  by  one  man  simultaneously  with  raising  of  drill  by  other, 
c  The  percentage  of  “cycle  total”  is  higher  in  this  case  than  at  the  quarry,  due 
mainly  to  the  fact  that  the  delivery  of  sharpened  steels  to  the  drillers  was  more 
proiMt. 

d  For  the  same  reasons  as  given  in  the  note  under  "shifting  drill”  in  the  quarry 

26  4 

time  study,  the  time  for  shifting  properly  chargeable  in  this  case  is  X  12  = 
28  min.  -f-  48  sec. 


Ba.sed  on  the  performance  of  one  drill  doing  26.4  lin. 
ft.  in  236  min.  10  sec.,  six  drills  would  accomplish  about 
320  ft.  per  day. 

During  observation,  the  spacing  of  holes  at  the  dam 
was  irregular.  At  the  time  this  observation  was  made, 
the  drills  were  at  work  on  the  cutoff  trench  on  the 
n])-stream  side  of  the  dam.  This  was  only  about  15  or  16 
ft.  in  width  and  averaged  about  11  ft.  deeper  than  the 
main  cut.  'Fhe  spacing  of  holes  was  extremely  close  and 
the  blasting  charges  were  correspondingly  light.  The 
outer  rows  of  holes  had  a  spacing  of  only  6  in.  which  re¬ 
sulted  in  practically  smooth  walls. 

The  total  drilling  cost  at  the  quarry  for  six  drills  per 
day  was  $50.65,  including  interest  and  depreciation.  On 
the  same  basis  of  costs,  the  performance  at  the  pit  would 


be  at  the  rate  of 


$50.65 

“320 


=  15.8  c.  per  linear  foot,  as 


against  25.33c.  at  the  quarry.  Of  course,  for  compara¬ 
tive  purposes,  the  blasting  costs  should  be  omitted,  inas¬ 
much  as  the  amount  of  powder  per  linear  foot  would  be 
much  lower  at  the  dam,  due  to  the  closer  spacing  and 
lighter  loading  of  the  holes.  For  similar  reasons,  and  be¬ 
cause  of  the  irregular  spacing  at  the  pit,  there  would 
be  little  value  in  a  comparison  of  costs  per  cubic  yard 
excavated.  The  cost  per  linear  foot  drilled  is  less  at  the 
dam  than  at  the  quarry  for  the  reasons  that  the  cutting 
speed  and  the  ratio  of  cutting  time  to  total  time  were 
both  greater. 

[In  Table  II,  the  item  of  2%  per  month  for  interest 
and  depreciation,  equivalent  to  18  or  19%  per  year  for 
depreciation,  is  probably  much  tix)  low.  Nor  is  therj 
any  charge  made  for  re])airs.  To  cover  these  three 
items,  50  to  100%  would  be  about  right. — Editoh.] 


Gathering;  Flint  Pebbles  on  the  Coast  near  Havre,  France, 
for  shipment  to  foreigm  countries,  particularly  the  United 
States,  for  use  in  the  manufacture  of  porcelain  and  in  g:rind- 
Ing  operations,  has  assumed  important  'proportions  in  recent 
vears.  Approximately  20.000  tons  are  exported  each  year  to 
the  United  States  from  Havre,  according;  to  the  U.  S.  Consul 
at  that  port.  The  business  was  cut  down  in  1913  by  hig;h 
ocean  freights  and  by  the  hig;her  wag;es  demanded  by  the 
workers. 
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The  6-Cu.Ft.  Dredge  of  the  Gumaos  Placer  Co.  Returned  2oc.  per  Cu.Yd.  from  Its  1013  Opera¬ 
tion  IN  THE  PaRACALE  DISTRICT,  ISLAND  OF  LuZON 

the  narrow  ffuleh  at  the  upper  end  of  the  company’s  prop-  later  than  September,  1914.  Wood  fuel  in  the  vicinity 
erty,  it  was  necessary  to  rehandle  about  60,000  cu.yd.  of  of  the  dredge  is  jicttin"  scarce,  inferior  in  quality  and 
tailings,  so  that  the  now  ground  actually  worked  was  is  troublesome  to  get  on  hoard  of  the  dredge.  In  1913 
only  about  754,500  cu.yd.  The  average  monthly  dredg-  about  4500  cords  were  used,  the  wood  costing  $2.50  per 
ing  expense  was  about  $5000.  Actual  operating  expenses  cord,  delivered  to  the  dredge.  Crude-oil  engines  and 
for  the  year  were  $59,680,  and  receipts  from  bullion  the  installation  of  a  power  plant  on  shore  were  consid- 
shipped  were  $209,171.  The  sum  of  $125,000  was  dis-  ered,  but  abandoned  for  the  jiresent.  It  is  probable  that 
bursed  in  1913  as  dividends.  The  gold-saving  tables  were  }x*troleum  will  be  used  under  the  boilers  of  the  dredge,  in 
robbed  early  in  the  year  and  it  is  estimated  that  about  150  place  of  wood. 

oz.  of  bullion  were  stolen.  In  Jul}',  the  superintendent  decided  to  abandon  Suu- 

During  the  early  part  of  1913,  while  the  dredge  was  day  work,  owing  to  the  difficulty  of  securing  native  labor 
operating  in  the  gulch  referred  to,  a  great  deal  of  sunken  on  that  day.  A  tentative  arrangement  has  been  made 
timber  was  encountered,  which  seriously  affected  the  with  other  companies  operating  in  the  Paraeale  district 
yardage  obtained.  Quartz  reefs  also  crossed  the  gulch  for  the  emplo3'ment  of  a  regular  physician,  for  the  pur- 
and  difficulty  was  experienced  with  uneven  bedrock.  Dur-  pose  of  improving  health  conditions.  The  company  re- 
ing  July,  August  and  September,  the  dredge  encountered  ports  states  that  there  is  not  much  severe  sickness  in  the 
some  heavy  streaks  of  a  thick,  sticky  clay,  which  in-  district,  but  that  there  is  a  tendency  for  employees  to 
truded  into  the  property  from  the  western  hills.  The  acquire  intestinal  parasites. 
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dredge  path  in  the  gulch  for  about  1400  ft.  has  been 
laid  out  in  three  cuts,  the  plan  being  first  to  dredge  down 
the  stream  on  the  west  side  of  the  area,  then  up  the 
middle  and  then  down  on  the  east  side.  With  the  end 
of  1913  the  first  cut  was  practically  completed  and  the 
dredge  is  starting  up  stream.  The  1913  cut  was  skirting 
along  the  hills,  which  lie  to  the  west  of  the  claims  and 
encountered  various  difficulties  that  are  expected  to  be 
lessened  for  the  coming  year.  In  1913  the  bedrock  varied 
in  depth  from  25  to  50  ft.,  but  most  of  the  ground  here¬ 
after  to  be  dredged  will  run  from  45  to  55  or  even  to  60 
ft.  and  an  addition  of  25  ft.  to  the  digging  ladder  was 
considered  necessary  and  ordered. 

The  matter  of  fuel  for  the  dredge  has  been  under  in¬ 
vestigation,  and  it  was  decided  to  lay  in  a  supply  of  coal 
or  petroleum  before  the  next  rough  season;  that  is,  not 
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Gumetos  Pl&cet*  Co. 


As  important  dredging  interests  are  now  investigating 
alluvial  deposits  in  the  Philippine  Islands,  it  is  of  inter¬ 
est  to  publish  some  of  the  data  from  the  last  annual  re¬ 
port  of  the  Gumaos  Placer  Co.,  which  in  its  initial  year 
of  operation  returned  nearly  its  entire  capital  expendi¬ 
ture.  This  company  operates  a  6-cu.ft.  Empire  dredge  at 
Gumaos,  on  the  Island  of  Luzon. 

In  1913,  the  Gumaos  company  recovered  gold  valued 
at  $193,176,  or  an  average  of  25^c.  per  cu.yd.,  at  an 
expense  of  7.3c.  per  cu.yd.  for  all  operating  and  general 
expense,  except  depreciation.  Figuring  depreciation  at 
10%  would  bring  the  cost  up  to  9.17c.  per  cu.yd.  During 
1913  the  dredge  was  in  active  operation  for  5731  hr.,  and 
dug  814,500  cu.yd.  of  gravel,  yielding  10,585  oz.  of  gold 
bullion.  In  the  early  part  of  the  year,  while  operating  in 
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BtLacRet  Device 

By  Percy  E.  Barbour* 

The  accompanying  illustration  shows  a  common  device 
v’hich  enables  one  man  at  the  hoist  to  bail  water  from  a 
shaft  and  handle  the  bucket-dump  without  leaving  his 
post. 

When  the  bucket  is  pulled  above  the  collar  of  the  shaft, 
the  engineer  releases  his  end  of  the  cord  A.  This  enables 
the  weight  IF,  by  means  of  the  cord  attached  to  the  arm 
hi,  to  drop  the  wooden  spout  or  trough,  which  is  pivoted 
at  C,  so  that  its  closed  end  covers  the  shaft  opening  and 


Arrangement  of  Discharge  Trough  for  Bailer 


rests  on  a  supporting  block  at  the  collar.  The  engineer 
then  lowers  the  bucket,  the  foot-valve  opens  when  its 
stem  strikes  the  bottom  of  the  trough  and  the  water  runs 
out.  Thus  emptied,  the  bucket  is  again  hoisted  above 
the  trough  and  the  latter  is  lifted  clear  of  the  hoist- 
compartment  by  a  pull  on  the  cord  A.  The  bucket  can 
then  be  lowered  again. 

The  illustration  shows  the  device  as  installed  at  the 
Krise  lease  on  the  Daisy  property  in  Goldfield. 

Sealii^g  Off  Gas  Strata  Drill 
Holes 

Demonstrations  by  the  Bureau  of  Mines  in  the  Cushing 
field  of  Oklahoma  are  said  to  show  that  the  waste  of 
natural  gas  in  drilling  and  casing  oil  or  gas  wells  is  en¬ 
tirely  unnecessary  and  may  be  prevented  by  suitable  pre¬ 
cautions  (Technical  Paper  68).  These  precautions  may 
be  outlined  as  follows : 

(1)  Seal  each  gas-bearing  stratum  as  it  is  encoun- 

•General  manager,  Uwarra  Mining  Co.,  Candor,  N.  C. 


tcred,  by  drilling  with  the  hole  full  of  mud-laden  fluid. 

(2)  Set  each  string  of  casing  wdth  a  secure  and  water¬ 
tight  seat,  using  a  long  shoe  or  packer  to  assure  tight¬ 
ness. 

(3)  When  casing  through  a  gas-bearing  stratum,  keep 
the  space  between  the  casing  and  wall  full  of  muddy 
fluid. 

(4)  Place  a  gate  valve  on  top  of  the  inner  string  of 
casing  before  drilling  into  any  gas-bearing  stratum. 

(5)  The  string  of  casing  through  which  gas  is  taken 
should  be  seated  on  top  of  the  gas  sand  and  the  gas  should 
be  prevented  from  coming  in  contact  with  the  wall  of  tlie 
hole  above  the  sand. 

Ropeway  Supports  of  Concrete 

Structural  steel,  iron  or  wood  supports  are  generally 
used  for  carrying  the  wire  ropes  of  a  rope  haulage  sys¬ 
tem,  but  under  certain  conditions,  supports  of  concrete  or 
reinforced  concrete,  such  as  those  shown  in  the  accom¬ 
panying  illustrations,  are  used.  Such  conditions  might 
be  imposed  when  the  haulage  system  is  installed  to  dump 


Fig.  1.  Concrete  Ropeway  Supports  with  Steel 
Superstructure 


hot  material,  such  as  ashes  or  slag  upon  a  dump,  as 
there  would  then  be  danger  that  parts  of  the  dump  might 
catch  fire;  neither  wood  nor  iron  supports  would  then 
be  satisfactory.  In  one  case  means  were  sought  to  re¬ 
move  the  pressure  of  the  dump  material  from  the  sup¬ 
ports.  The  supports  were  built  of  bricks,  or  concrete  pil¬ 
lars  set  up  as  raised  foundations,  on  which  only  short 
iron  carrying  heads  were  fixed.  Fig.  1  shows  a  support 
of  this  class  used  on  a  Bleichert  ropeway  in  Bohemia. 
In  a  European  cement  factory  reinforced-concrete  sup¬ 
ports  have  lately  been  erected,  and  these  carry  the  ropes 
on  cross  beams.  Fig.  2  shows  a  support  of  this  type. 

At  first  sight  there  appear  to  be  many  advantages  in 
favor  of  reinforced-concrete  supports.  The  simple,  grace¬ 
ful  form  and  the  absence  of  danger  of  corrosion  are  in 
their  favor.  It  is  clear,  however,  that  these  supports  can 
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only  compete  with  iron  or  timber  work  wlien  all  the  ma¬ 
terials  are  conveniently  to  hand,  as  is  the  case  with  ce¬ 
ment  factories,  and  where  several  supports  of  the  sjime 
form  can  be  erected  on  one  building  site.  The  line  must 
also  be  conveniently  accessible,  so  that  the  supports  after 
completion  can  be  brought  to  the  place  they  are  to  be 


Fig.  2.  Concrete  Ropeway  Supports  at  European 
Cement  Plant 


set  up  in  a  finished  state.  When  these  conditions  cannot 
be  complied  with,  that  is,  in  the  majority  of  cases,  con¬ 
crete  supports  are  more  expensive  than  iron  ones,  and 
therefore,  they  will  only  be  adopted  where  the  condi¬ 
tions  for  their  manufacture  and  erection  are  exception¬ 
ally  favorable. 

Vaipieties  olT  Caipfijoinis 

The  chief  differences  of  industrial  importance  be¬ 
tween  carbons  and  white  diamonds  is  that  the  white  dia¬ 
monds  show  cleavage,  so  that  they  are  liable  to  breakage 
when  used  for  drilling,  whereas  carbons  have  a  compact 
structure  and  are  tough;  in  fact,  their  structure  cannot 
be  judged  from  the  outside  and  any  attempt  to  cleave 
them  is  likely  to  result  disastrously,  according  to  J.  K. 
»Smit  &  Zonen  of  Amsterdam. 

The  carbons  most  to  be  recommended  are  those  from 
Japada  in  Brazil.  Those  from  Morro  de  Chapeo  come 
next.  Since  these  latter  have  a  shiny  coat,  they  are  often 
preferred  by  buyers,  but  erroneously.  The  shiny  coat  is 
hard  in  itself  because  it  is  smooth,  but  is  no  indication  of 
the  inner  hardness  of  the  stone. 

Judging  the  quality  of  carbons  is  exceedingly  difficult 
and  even  experts  go  wrong.  It  is  a  wise  precaution  to 


take  oidy  split  stones  and  to  test  the  split  face  with  a 
hard  diamond  such  as  a  Brazilian  “ballas,”  which  is  as 
hard  as  a  carbon.  In  general,  stones  that  are  porous  and 
look  like  coke  are  to  be  avoided  ;  high  s])ecific  gravity 
is  an  indication  of  hardness,  but  is  not  infallible;  as  for 
color,  grayish  stones  that  have  a  split  side  showing  like 
broken  steel,  greenish  stones,  and  reddish  stones  that  have 
a  fine  crystallization  are  the  best. 

J.  K.  Smit  &  Zonen  grade  tbeir  carbons  into  six- 
classes.  The  first  or  second  are  recommended  for  hard 
work  only.  The  third  or  fourth  at  ruling  ])rices  are  thd 
most  economical  for  all-round  drilling.  The  fifth  and 
sixth  are  suitable  only  for  soft  formations  and  for  such 
work  good  borts  are  preferable. 

River-stones,  that  show  the  effect  of  rolling  in  a  stream, 
are  the  most  easily  judged  as  to  hardness,  since,  if  hard, 
they  will  have  acquired  a  shiny  surface,  while  if  soft,  the 
surface  remains  rough.  Grystfillized  stones  with  small  crys¬ 
tal  faces  are  as  hard  as  true  carbons,  although  a  prejudice 
against  them  exists.  Coarse  crystallization  is  a  bad  indi¬ 
cation,  however. 

TSmlbeip  MeadHTifame 

By  G.  a.  Penny* 


The  headframe  represented  in  the  drawing  is  one  in¬ 
stalled  by  us  at  a  ^Nfexican  mine.  It  Avas  designed  for 

TABLE  I.  TIMBER  LIST 


Number 

Mark 

Size 

I.ength 

Number 

Mark 

Size 

LenRth 

3 

A 

8x8  in. 

28  ft.  0  in. 

2 

G* 

6x8  in. 

9  ft.  0  in. 

1 

A‘ 

8x8  in. 

20  ft.  0  in. 

1 

CA" 

6x8  in. 

6  ft.  3  in. 

8 

A’ 

8x8  in. 

4  ft.  0  in. 

4 

H 

4x6  in. 

11  ft.  8  in. 

6 

B 

8x8  in. 

20  ft.  0  in. 

12 

II‘ 

2x3  in. 

2  ft.  .5  in. 

8 

B* 

8x8  in. 

4  ft.  2  in. 

2 

ID 

2x3  in. 

1  ft.  0  in. 

1 

C 

8x8  in. 

20  ft.  0  in. 

4 

ID 

4x4  in. 

3  ft.  0  in. 

1 

C 

8x8  in. 

1.5  ft.  0  in. 

1 

ID 

4x4  in. 

4  ft.  9  in. 

2 

C» 

8x8  in. 

16  ft.  0  in. 

1 

ID 

3x3  in. 

6  ft.  3  in. 

2 

C» 

8x8  in. 

20  ft.  0  in. 

1 

ID 

3x3  in. 

11  ft.  8  in. 

2 

C‘ 

8x8  in. 

5  ft.  4  in. 

1 

ID 

3x3  in. 

.5  ft.  7  in. 

2 

C" 

8x8  in. 

6  ft.  8  in. 

2 

ID 

2x3  in. 

6  ft.  6  in. 

2 

C* 

8x8  in. 

12  ft.  2  in. 

2 

ID 

2x3  in. 

6  ft.  3  in. 

2 

8x8  in. 

11  ft.  5  in. 

20 

ID» 

2x8  in. 

7  ft.  0  in. 

3 

D 

6x10  in. 

12  ft.  0  in. 

1 

11” 

3x3  in. 

33  ft.  0  in. 

3 

D‘ 

6x10  in. 

22  ft.  0  in. 

2 

I 

2x10  in. 

.36  ft.  4  in. 

4 

D» 

6x10  in. 

4  ft.  4  in. 

5 

D 

3x4  in. 

.5  ft.  4  in. 

4 

D’ 

6x10  in. 

11  ft.  4  in. 

1 

D 

2x3  in. 

2  ft.  3  in. 

3 

E 

8x8  in. 

16  ft.  0  in. 

1 

D 

2x3  in. 

12  ft.  6  in. 

1 

E' 

8x8  in. 

9  ft.  8  in. 

1 

D 

2x3  in. 

4  ft.  0  in. 

3 

FA 

8x8  in. 

7  ft.  0  in. 

1 

D 

2x3  in. 

11  ft.  2  in. 

4 

FA 

8x10  in. 

4  ft.  2  in. 

1 

D 

2x3  in. 

2  ft.  0  in. 

3 

FA 

8x8  in. 

6  ft.  3  in. 

38 

D 

1  ixlO  in. 

1  ft.  7  in. 

4 

F 

6x10  in. 

7  ft.  6  in. 

1 

D 

6x10  in. 

1  ft.  4  in 

3 

F‘ 

.5x8  in. 

11  ft.  2  in. 

4 

.1 

6x4  in. 

3  ft.  0  in. 

F= 

.5x8  in. 

0  ft.  6  in. 

2 

.1* 

6x4  in. 

2  ft.  6  in. 

2 

F’ 

.5x7  in. 

0  h.  6  in. 

20 

K 

3x9  in. 

10  ft.  2  in. 

1 

¥* 

4x8  in. 

6  ft.  8  in. 

14 

K' 

3x9  in. 

5  ft.  11  in 

2 

G 

.3x10  in. 

6  ft.  0  in. 

14 

K* 

3x9  in. 

various 

2 

G' 

3x10  in. 

12  ft.  0  in. 

13 

K’ 

3x9  in. 

9  ft.  8  in. 

0 

(A 

3x10  in. 

6  ft.  0  in. 

3 

L 

4x4  in. 

4  ft.  6  in. 

3 

G’ 

8x8  in. 

8  ft.  0  in. 

3 

lA 

4x4  in. 

10  ft.  6  in. 

TABLE  11.  BOLT  AND  WASHER  LIST 

Bolts  Wa.shers 


No. 

Mark 

Typo 

•Size 

Lengtli 

No. 

Angle 

1 

a 

B 

1 1  in. 

L5  ft.  8  in. 

2 

82° 

1 

a* 

B 

14  in. 

12  ft.  8  in. 

2 

82° 

2 

b 

B 

It  in. 

10  ft.  0  in. 

4 

flat 

2 

0 

B 

IJ  in. 

10  ft.  3  in. 

2 

flat 

2 

6.5° 

1 

c* 

B 

It  in. 

9  ft.  9  in. 

r 

flat 

1 

6.5° 

3 

d 

B 

1  in. 

9  ft.  6  in. 

6 

4.5° 

6 

d> 

B 

i  in. 

7  ft.  6  in. 

12 

flat 

3 

(D 

A 

i  in. 

6  ft.  9  in. 

6 

flat 

6 

0 

A 

J  in. 

1  ft.  10  in. 

12 

6.5° 

6 

o’ 

A 

1  in. 

2  ft.  .5  in. 

12 

6.5° 

6 

0- 

A 

J  in. 

3  ft.  0  in. 

12 

65° 

21 

f 

A 

3  in. 

1  ft.  .5  in. 

42 

flat 

3 

f 

A 

i  in. 

1  ft.  7  in. 

6 

flat 

21 

K 

A 

j  in. 

1  ft.  1  in. 

11 

k' 

A 

1  in. 

1  ft.  8  in. 

13 

flat 

72 

A 

J  in. 

0  ft.  1 1  in. 

3 

h 

B 

1  in. 

2  ft.  3  in. 

6 

flat 

18 

j 

A 

i  in. 

0  ft.  11  in. 

18 

6 

k 

C 

see  drawing 

3 

flat 

3 

72° 

33 

m 

D 

1  in. 

66 

flat  (see  drawing) 

♦Denny  Bros.,  mininpr  .'tnfl  ronsultinpr  en??ineers.  Apt.  829, 
Mexico,  D.  F.,  Mexico. 
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TABLE  III.  COSTS 


expensive  to  drive  and  maintain,  and  on  sinking  a  new 
lift  of  shaft,  had  to  he  reconstructed.  A  similar  objection 
existed  to  making  the  equalization  on  the  conical  drum 
used  for  the  counterweight  rope. 

The  method  proving  most  satisfactory  and  now  in  use, 
is  to  have  the  skip  pick  up  extra  weight  as  it  goes  into 
the  dump,  this  weight  being  available  to  help  it  start  back 
down  the  shaft.  This  is  arranged  to  be  done  gradually 
and  without  jar.  A  sheave  36  in.  in  diameter  is  attached 
to  the  top  of  the  skip  hail  and  a  rope  is  stretched  across 
the  hoisting  compartment  at  such  a  point  as  to  be  caught 
by  the  sheave  as  the  skip  starts  to  dump.  One  end  of  the 
rope  is  iixed,  the  other  passes  over  a  vertical  wheel  and, 
carries  a  weight.  This  weight  is  then  added  approximate¬ 
ly  to  the  skip  load,  and  makes  up  for  the  loss  of  weight 
due  to  the  skip’s  partial  support  in  the  dump. 

w. 


Timber  (at  50  pesos  per  M.) .  230 

Ca^nters  (at  3  pesos  per  day) .  772 

Smiths  (at  2.50  ^sos  per  day) .  92 

Mechanics  (at  3  pesos  per  day .  65 

Iron  plates  and  bolts .  293 

Concrete  foundations .  113 

Laborers .  70 

Freight .  35 

Administration .  375 

Total  cost .  2045 

a  shaft  inclined  at  65°,  for  a  load  of  4000  lb.  and  a  maxi¬ 
mum  rope  speed  of  460  ft.  per  min.  The  cost  of  erection 
in  Mexican  currency  was  as  given  in  Table  III.  Tables 
I  and  II  give  bills  of  materials  for  timber  and  iron. 


Hoisting  at  the  shafts  of  the  Penn  Iron  Mining  Co.  in 
Michigan  is  carried  on  in  single  skips,  which  are  counter¬ 
balanced.  The  counterbalancing  is  arranged  to  give  a 
constant  excess  pull  of  the  empty  skip  over  the  counter¬ 
weight,  amounting  to  about  800  lb.  This  allows  the 
skip  to  lower  itself  without  the  application  of  power. 

When  the  skip  is  in  the  headframe  dump,  however,  a 
large  part  of  the  weight  is  supported  by  the  dump  frame 
instead  of  by  the  rope,  so  that  it  would  be  normally  unable 
tc  run  back  down  the  shaft  by  itself.  A  method  of  over- 
/''Br\36'5heave  |j. 

Funnel  open  on  one  side, 

/  sides  >-4"^  _ 

/  r  wfn  swinging  baffle |fj 

/  \  plate  in  center 


The  Kintore  shaft  of  the  Central  mine  at  Broken  Hill, 
New  South  Wales,  has  the  plan  shown  in  the  accompany¬ 
ing  drawing,  taken  from  the  Proceedings  of  the  Aus¬ 
tralasian  Institute  of  Mining  Engineers,  No.  12,  1913.  It 
will  be  noted  that  the  hoisting  compartments  are  unus- 
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Pump  and  Ladder  way 


Skip  in 
dumping 
position  /  a 


Fixed  end 
of  rope 


Weight 
■■'taken  on 


5x4  side  guides 
fastened  by 

^'lagscrews  Hoisting  Compartment 
countersunk 

y:' 7%'x6'buide^ 


S>kip  beginning  -to 
dump  as  sheave 
strikes  rope 


. 0-6-- . 

Hoisting 

Compartment 


Diagram  Showijtg  Positions  of  Skip  in  Dumping 

coming  this  difficulty  was  tried,  which  consisted  of  mak¬ 
ing  the  counterweight  of  two  parts,  the  upper  of  larger 
cross-section,  so  that  it  was  caught  by  projections  in  the 
.‘‘haft  just  as  the  skip  entered  the  dump,  and  the  skip,  ually  long  and  unusually  narrow.  They  are  designed  to 
on  lowering,  had  only  the  lower  part  of  the  counterweight  accommodate  two  each  of  the  underground  cars.  In  ad- 
to  lift  at  first.  It  was  found  that  the  shock  of  taking  up  dition  to  the  central  main  guides,  there  are  four  guides 
the  upper  part,  however,  put  an  undesirable  strain  on  the  near  the  four  corners  of  each  compartment,  on  which  the 
ropes  even  when  these  were  moving  slowly.  Another  slippers  or  flat  shoes  fixed  to  the  outside  corners  of  the 
method  consisted  of  curving  the  counterweight  road  at  cage  bottoms  bear,  so  as  to  keep  the  cage  square  in  the 
the  bottom,  so  that  the  vertical  component  of  its  pull  was  shaft.  These  small  guides  are  called  bumpers,  and  are 
(decreased.  This  required  rock  excavation,  however,  was  fastened  by  lag  screws  to  the  end  plates  and  dividers. 
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The  furnace  is  heated  by  an  oil  burner  A,  and  volumes 
of  air  are  admitted,  subject  to  regulation,  so  that  an  ox¬ 
idizing  atmosphere  may  be  assured.  The  passage  of  the 
heated  gases  through  the  combustion  chamber,  mixing 
chamber  and  the  roasting  chambers  to  the  discharge 
stack,  may  be  readily  followed  in  the  drawing. 

Movable  San!id«»CoIIectiE&^  Tai&R 

Tn  sajid-leaching  processes  where  the  leaching  takes 
place  in  a  tank  aside  from  the  one  in  which  the  charge 
is  collected,  the  usual  way  is  to  have  the  collecting  tank 
stationary;  discharging  its  contents  into  the  leaching 
tank  by  means  of  a  belt  conveyor.  In  many  cases  me¬ 
chanical  emptying  of  the  tank  and  also  mechanically  lay 


Wales  SMsimes-RoastBira^  F^ipimace 

The  residue  from  the  electrolytic  copper  process  gener¬ 
ally  contains  gold  and  silver,  and  is  smelted  to  recover 
these  metals.  For  the  latter  operation  it  is  desirable  to 
extract  the  copper  as  far  as  possible  from  the  slimes. 
Some  is  in  sulphide  form,  and  sulphuric  acid  is  used  to 
leach  it  out.  To  promote  the  efficiency  of  leaching,  it  is 
important  to  provide  a  liberal  supply  of  oxygen-bearing 
material;  this  is  best  supplied  by  roasting  the  slimes. 
In  order  to  satisfactorily  and  conveniently  roast  the 
slimes,  a  furnace  has  been  devised  by  Rowland  T.  Wales, 
of  Chrome,  X.  J.,  to  whom  U.  S.  patent  Xo.  1,085,831 
has  been  granted. 

Slimes  from  the  electrolytic  plant  are  washed  with 
water,  removing  the  soluble  copper,  and  then  filter- 


pressed.  The  cake,  containing  about  25%  moisture,  is 
broken  up  or  granulated  so  as  to  permit  free  and  rajiid 
driving  out  of  the  contained  moisture,  and  then  placed 
in  the  roasting  furnace  in  shallow  metal  trays,  where 
the  roasting  takes  places  at  low  temperature  (000°  F.) 
and  accompanied  by  large  volumes  of  air  to  promote  oxi¬ 
dation.  This  system  avoids  the  necessity  of  mixing  or 
stirring  during  the  roasting  process,  and  the  product  is 
not  sintered  or  fused,  so  that  it  is  readily  leached. 

The  furnace  itself  is  readily  understood  by  reference 
to  the  accompanying  drawings.  Fig.  1  is  a  horizontal 
section  on  line  1-1  of  Fig.  2,  while  Fig.  2  is  a  vertical 
longitudinal  section  on  line  2-2  of  Fig.  1.  An  end  ele¬ 
vation  is  shown  in  Fig.  3,  and  vertical  transverse  section 
on  the  line  1-4  of  Fig.  2  in  Fig.  1. 


ing  down  of  the  charge  in  the  leaching  tank  is  awom- 
plished.  The  well  known  Blaisdell  machinery  for  this 
purpose  is  used  in  many  parts  of  the  world.  The  objec¬ 
tion  to  it,  however,  is  its  extremely  high  cost  of  instal¬ 
lation.  This  is  so  pronounced  that  many  mills  have  pre¬ 
ferred  to  depend  upon  hand  discharging  of  the  collecting 
tank  and  charging  of  the  leaching  tank. 

In  an  article  describing  the  practice  at  the  Oroya  Black 
Range  Gold  Mines,  by  W.  B.  Chomley,  in  the  Monthly 
Journal  of  the  Chamber  of  Mines  of  Western  Australia, 
Jan.  31,  1914,  there  is  described  a  sand-collecting  tank 
which  is  movable,  riinning  on  rails  over  the  leaching 
tanks.  There  are  two  of  these  tanks  which  stand  on 
movable  platforms  operating  on  a  triple  line  of  rails  over 
the  top  of  the  treatment  tanks.  They  are  mrfved  by 
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Tons  Fe 
SlaKRod  per 
Ton  of  Avail¬ 
able  SiOj 
1.53 
1.44 
1.41 
1  41 
1.49 


Analy.-^is  of  Converter  Lining 


Proportion 

of  Flue  Dust  Grade  of  Av.  Blows 
Time  %  Matte  jxr  Lining 

Julv,  1911  18.0  42.0  3.18 

Aug..  1911  20.5  44.9  3.14 

Jan.,  1912  25.9  42.0  2.38 

Feb.,  1912  25.3  40.0  2.25 

*  nil  41.4  2.90 

*  Normal  siliceous  lining,  without  flue  dust. 


Intermediate  Trestle 


10)^10 


■4x2-/Spaces 


12x12 


Details  of  Movable  Saxd-Collectixo  Taxks  axd  Their  Arraxgemext 


witliout  materially  (le(*rcasin<r  the  efTicieney  of  the  lining. 
The  flue  dust  used  averaged  as  follows:  Cu,  6.2%;  SiO.„ 
24.6%  ;  Fe,  29.6%  ;  CaO,  2%;  ALO3,  8.7%  ;  S,  1().9%‘. 
The  matte  during  the  period  of  the  experiments  ranged 
from  40  to  45%,  and  the  tons  of  Fe  slagged  per  ton  of 
available  SiO,,  ranged  from  about  1.41  to  1.53.  Before 
the  flue  dust  was  used,  the  eonverter  lining  normally  con¬ 
tained  about  71%  SiOo,  6%  Fe  and  3.8%  copper. 

The  last  line  of  the  table  shows  the  performance  of 
eonverter  lining  containing  no  flue  dust.  It  will  be  noted 
that  notwithstanding  its  higher  silica  content,  it  did  not 
give  as  good  results  as  the  average  lining  during  January, 
1912,  when  18%  of  flue  dust  was  used.  The  monthly 
averages  with  18  to  20%  flue  dust  were  better,  especially 
in  the  average  number  of  blows  per  lining  and  in  the 
tons  of  copper  per  lining,  but  wore  not  always  superior  in 
the  last  analysis,  i.e.,  tons  Fe  slagged  per  ton  of  available 
Si02.  However,  when  it  is  remembered  that  these  con¬ 
verters  were  disposing  of  a  portion  (nearly  20%)  of  the 
most  troublesome  byproduct  of  a  small  smelting  plant,  it 
would  seem  as  though  other  plants  might  well  experiment 
along  these  lines. 


across  the  grating.  These  tanks  hold  85  tons  of  dry  sand 
when  filled  up  to  within  6  in.  of  the  top. 

IVhen  a  collecting  vat  is  full,  the  stream  of  pulp  is 
diverted  to  the  other  collector,  and  the  sand  allowed  to 
drain  for  10  hr.  It  is  then  shoveled  through  to  the  two 
doors  in  the  bottom  to  the  treatment  vat.  This  labor  is 
]»erformed  by  two  men  in  about  5  hr.  The  empty 
collector  is  then  moved  by  the  men  over  the  next  treat¬ 
ment  vat  to  be  filled.  The  sampling  of  the  tank  and  tak¬ 
ing  care  of  it  during  the  filling  is  all  done  by  one  man 
])er  shift;  he  also  attends  to  the  solution  pumping  and  to 
the  running  of  the  grinding  pans,  tailings  pump,  and 
assists  at  the  battery  when  required. 

The  arrangement  of  this  movable  collecting  tank  and 
the  leaching  tank  is  somewhat  original,  and  full  details 
are  shown  in  the  accompanying  drawing. 

An  .4old  Proof  Tank  I.Intnv:  can  be  made  from  10%  llth- 
arpe,  20%  short-fiber  asbestos,  and  70%  sand,  mixed  to  a 
plaster,  with  a  40°  B6.  solution  of  silicate  of  soda,  according: 
to  the  "Chemical  Trade  Journal.”  The  plaster  can  be  ap¬ 
plied  as  thick  as  is  desired,  and  an  application  of  acid  after 
drying  will  "set”  the  cement  and  render  it  acid-proof. 


■■■14’  f] 

/5-0’ . . '•  ■ 
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(Cost  of  Pipe  L#iEfte 

The  installation  of  a  pipe  line  by  the  Moctezuma  Cop¬ 
per  Co.  from  a  storage  dam  to  the  concentrator  is  de¬ 
scribed  in  the  Proceedings  of  the  S.  C.  E.  for  April 
1914.  The  line  Avas  2.91  miles  long,  1.13  miles  being  of 
8-in.  and  the  rest  of  10-in.  pipe.  The  pipe  Avas  of  riv¬ 
eted  steel.  No.  14  gage,  supplied  by  the  Lacy  Mfg.  Co.,  of 
Los  Angeles.  For  the  loAver  3600  ft.  of  the  line,  Avagons 
Avcre  used  to  distribute  the  pipe ;  the  rest  of  it  Avas  packed. 
That  for  Avagon  distribution  Avas  in  20-ft.  sections,  the 
other  in  10-ft.  For  the  buried  portions,  California  drive 
joints  AV'cre  used,  for  that  on  the  surface  flanged  joints 
of  pressed-steel  flanges  riveted  to  the  pipe.  Where  nec¬ 
essary,  bolted  joints  of  the  loose-ring  type  Avith  triangular 
rubber  gaskets  Avere  employed. 

Break-pressure  tanks  of  concrete  Avith  “Davis”  float- 
A’alve  control  Avere  introduced  at  tAVo  points  to  limit  static 
pressure  to  179  ft.  on  the  8-in.,  and  283  ft.  on  the  10- 
in.  pipe.  At  summits,  air  relief  and  vacuum  prevention 
Avas  obtained  by  2-in.  pi])e  lines  carried  up  the  moun¬ 
tain  sides.  The  cost  of  the  installation  is  shoAvn  in  the 
accompanying  table. 


COST  OF 

IIua(’.^l  pi|X‘  lino,  8-in.  pipe . 

PIPE  LINE 

5,974  ft. 

Huucul  pip«!  lino,  lO-in.  pipe . 

9,415  ft. 

Total  length . 

15„389  ft. 

Material: 

Total 

Cost 

Average 
Cost  per 
Lin.Ji.r 

Pipe  and  fittings . 

Trestles . 

Grading  tools  and  siipplies . 

Transportation  of  material . 

$12,4.56 

1,8.57 

.561 

790 

$15,664 

$1.02 

Labor: 

Grading . 

Framing  and  ereeting  trestles . 

Laying  and  covering  pipe . 

$4. .546 
1,051 
2,0.56 

7,6.53 

0.49 

$23,317 

$1.51 

Siiperintendenee . 

$9.50 

816 

310 

0.031 

Engineering,  field . 

Engineering,  designing  and  supervision . 

1,766 

0.11 

Total . 

$25,393 

$1.65 

Costs 

During  60  days  development  Avork  at  the  Uwarra  mine. 
Candor,  N.  C.,  2662  ears  of  rock  Avere  handled,  shoA’eled 
and  trammed  to  the  shaft,  by  4061/^  shifts  of  muckers  Avho 
received  $1.50  per  day  of  10  hours.  This  is  equiA'alent 
to  a  cost  of  23c.  per  car.  After  this  one  of  the  muckers 
asked  for  and  Avas  giv^en  a  contract  to  take  out  all  the 
muck  at  16c.  a  car,  but  he  did  not  hold  the  contract  long. 

At  present  the  mucking  is  being  done  on  company  time, 
but  on  “task,”  and  the  results  are  A^ery  satisfactory. 
The  men  receiv'e  the  same  Avage,  $1.50  per  shift,  and  hav^e 
a  task  set  for  them  by  the  shift  boss;  AA’hen  they  get  out 
the  required  number  of  cars  they  quit  and  go  home.  In 
this  Avay  seA^en  men  shovel  and  tram  70  cars  of  rock,  which 
is  equivalent  to  a  cost  of  15c.  per  car.  The  cars  have  a 
capacity  of  14.4  cu.ft.,  and  the  aA^erage  tram  is  from  250 
to  300  ft.  The  men  are  more  contented  and  the  company 


is  better  satisfied  Avith  this  arrangement  than  with  either 
of  the  former  Avays.  It  should  be  noted  that  this  is  chea]» 
negro  labor  and  inefficient  and  unsatisfactory  at  best. 

Belmonit  MOlisn^  Costs 

According  to  the  report  of  the  Tonopah  Belmont  De¬ 
velopment  Go.,  for  the  year  ended  Feb.  28,  1914,  the 
costs  at  the  Tonopah  plant  AA'ere  $3,049  per  ton  milled, 
.and  at  the  Millers  plant,  $6,905  per  ton,  including  the 
cost  of  purchased  ore.  Distributed  costs  are  giA’en  in  the 
folIoAving  tables. 

OPERATING  EXPENSE  OP  BELMONT  MILL, 


TONOPAH,  NEA'. 

Totals 

Amount  Per  Ton 

Crushing  and  conveying  .  $15,407.45  0.089 

Stamping  .  62,654.08  0.363 

Classifying  .  5,198.93  0.030 

Tube  milling  .  70,450.45  0.409 

Thickening  .  6,293.99  0.037 

Concentrating  .  15,425.34  0.089 

Agitating  slimes  .  173,417.08  l.OoO 

Filtering  and  discharging  slimes  .  34,174.94  0.198 

Precipitating  .  31,175.08  0.181 

Assaying  .  2,610.89  0.015 

Refining  .  11,026.12  0.064 

Shift  bosses  .  6,476.16  0.038 

Watchman  .  1,478.00  0.009 

Surface  and  plant  .  5,565.51  0.032 

Total  direct  cost  .  $441,354.02  2.560 

Administration  .  $10,200.00  0.059 

Office  and  storehouse  .  3,209.73  0.019 

Taxes  and  Insurance  .  18,571.77  0.108 

I.egal  and  traveling  .  297.79  0.002 

Depreciation  .  49,999.92  0.290 

General  expense  .  1,986. 93  0.011 

Total  indirect  cost  .  $84,266.14  0.489 

Total  milling  cost  .  $525,620.16  3.049 

Dry  tons  milled  .  172,398 

Labor,  per  dry  ton  .  0.463 

Miscellaneous  and  sup.,  per  dry  ton...  L092 

Power,  per  dry  ton  .  0.494 

Total  .  3.049 

Average  stamps  .  54.8 

Tons  per  stamp  .  8.66 

OPERATING  COSTS  AT  OLD  BELMONT  MILL.  MILLERS, 

NEVADA,  YEAR  ENDED  FEB.  28,  1914 

Tons  Value  Per  Tun 

Custom  ore  milled  .  45,288  $902,489.07  $19,927 

Sand  tails  retreated  .  2,800  6,678.67  2.385 

Total  .  48.088  $909,167.74 

Cost  to  bins  .  538,536.13  18.906 

$370,631.61  11.199 

$7,707 

Milling  .  $176,624.11  $3,673 

Metal  losses  in  mill  tailings  .  116,472.70  2.422 

Smelting  losses  in  concentrators  .  8,211.07  0.171 

Marketing  bullion  .  11,191.49  0.232 

Marketing  concentrates  sl.Tg  and  matte  6,520.52  0.135 

General  expenses  .  13,064.94  0.272 

$332,084.83  $6,905 

Net  realization  .  $38,546.78  $0,802 

Miscellaneous  profit  .  1,391.49 

Total  profit  .  $39,938.27 


at  Tof&opaK  Belmos^t 

The  folloAving  figures  were  taken  from  the  report  of 
the  Tonopah  Belmont  Development  Co.  for  the  year 
ended  Feb.  28,  1913,  and  represent  mining  costs  only, 
with  a  proportion  of  overhead  charges.  DeA'elopment 
charges  are  included  in  these  figures;  one  foot  of  devel¬ 
opment  work  was  performed  for  every  6.71  tons  of  ore 
mined,  at  an  average  cost  of  $8,186  per  ft.  The  mine 
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produced  172,646  dry  tons  of  sorted  ore.  About  13.5% 
of  the  wet  tonnage  hoisted  as  ore  was  sorted  out  as  waste. 


Development  Direct;  Per  Ton 

Miners  .  $0,508 

Muckers  and  trammers  .  0.251 

Timbermen  and  helpers  .  0.113 

Sloping  Direct: 

Miners  .  0.534 

Shovelers  .  0.290 

Trammers  .  0.158 

Timbermen  and  helpers  .  0.622 

Filling  .  0.046 

Repairs  and  maintenance,  piston  drills .  0.046 

Repairs  and  maintenance,  sloping  drills .  0.033 

Steel  and  sharpening  .  0.091 

Explosives  .  0.435 

Hoisting  to  surface  .  0.258 

Auxiliary  hoisting  .  0.039 

Ore  sorting  and  loading  .  0.070 

Sampling  and  assaying  .  0.043 

Surveying  .  0.038 

Superintendence  and  shift  bosses  .  0.088 

Mine  office  .  0.090 

Surface  and  plant  .  0.088 

Lighting  .  0.040 

Drayage  .  0.016 

Heating  .  0.050 

Maintenance  and  repairs,  buildings  .  0.004 

Maintenance  and  repairs,  machinery  and  machine 

tools  .  0.011 

Maintenance  and  repairs,  pipe  lines  and  tanks .  0.025 

Maintenance  and  repairs,  railroad  spurs  .  0.000 

Pumping  .  0.118 

Ventilation  .  0.051 


Total  cost  direct  mining  .  $4,205 

Administration  .  0.059 

Taxes  and  insurance  .  0.101 

Legal  and  traveling  expenses  .  0.020 

Bullion  tax  .  0.227 

Depreciation  .  0.087 


Total  operating  cost,  mining  .  .$1,699 


Miime  Costs  at  Copper  Qtiaeeim 

In  tlie  1913  report  of  lMielj)s,  Ikxige  &  Co.,  the  follow¬ 
ing  data  were  given  on  stoping  costs  and  tramming  at 
the  Copper  Queen  mine.  Bishee,  Ariz.  Four  methods  of 
stoping  are  practiced,  the  choice  depending  upon  local 
conditions.  The  comparative  costs  are: 

Ex-  Total 

Stoping  Costs  Tonnage  Labor  Timber  plosives  per  Ton 
Square  setting..  612,299  $1,555  $0,473  $0,085  $2,113 


Top  slicing .  20,582  1.010  0.210  0.080  1.300 

Cut  and  fill .  58,239  1.170  0.110  0.120  1.400 

Shrinkage  .  3,822  .  .  .  . 


Total  .  694,942  $1,506  $0,434  $0,088  $2,028 


Electric  haulage  track  aggregates  9.6  miles  of  main 
line.  The  following  figures  give  the  average  miles 
trammed  per  ear  in  1913;  hv  hand  tramming,  214  miles 
per  car;  mule  tramming,  720  miles  per  car;  hv  elec-tric 
locomotive,  2484  miles  per  car. 

The  laboratory  department  at  Douglas  made  6020  de¬ 
terminations  for  the  mines  at  Bishee  or  about  one  deter¬ 
mination  for  every  144  tons  of  copper-bearing  material 
produced  at  the  mines. 


Ferromc^ini^ainiese  amid  Spiegel 
Prod^ctiomi  Costs 

According  to  Bergassessor  Scheffer  in  Gliickavf,  the 
cost  of  producing  ferromanganese  and  spiegeleisen  at 
large  works  in  Germany  is  as  follows,  per  metric  ton  of 
metal  turned  out : 

, - Ferro - ,  , — Spiegel — ^ 


Tons 

Value 

Tons 

Valu  e' 

Iron  ore  . 

$2.60 

1.526 

$9.32 

Manganese  ore  . . 

23.40 

0.654 

4.00 

Coke  . 

. .  2.000 

8.88 

1.200 

5.34 

Limestone  fiux  . . 

.  0.060 

0.04 

2.88 

0.520 

0.36 

2.16 

Total  . 

$37.80 

$21.18 

The  standard 

ferromanganese  on 

which 

these 

figures 

are  ba.sed  contains  80%  manganese,  and  spiegeleisen 
20%  manganese. 


Opeipatflia^  Costs  at  tSae  Wasp 
Ho.  2 


By  Jessk  Simmons* 


Operating  a  dry-crushing  cyanide  plant,  and  mining 
in  opencuts  an  orehcxly  20  ft.  thick,  which  is  first  stripped 
by  steam  shovels,  the  Wasp  No.  2  property,  at  Flatiron. 
S.  I).,  is  making  an  e.xcellent  cast  record.  The  full  ca¬ 
pacity  of  the  plant  appro.ximates  15,000  tons  monthly. 
Last  year,  according  to  the  annual  re|)ort,  the  ore  going 
to  the  mill  averaged  .$2.0306  per  ton  in  gold  and  .$0.6250 
in  silver.  Gold  recovery  was  77.39%  and  silver  39.48%. 
In  other  words,  the  ore  yielded  a  total  of  .$1,718  per 
ton,  of  which  $1,572  was  gold  and  $0,146  was  silver. 
Total  costs  were  .$1,311  ])er  ton,  and  dividends  of  .$55,000 
were  paid  on  handling  127,680  tons,  which  were  treated 
during  the  8  months  and  20  days  that  the  ])ro|KTty  was 
in  operation.  All  the  month  of  March  was  hxst  on  ac¬ 
count  of  cold  weather  and  snow,  and  on  Oct.  20  a  short¬ 
age  of  water  forced  a  susjiension  which  lasted  until  the 
end  of  the  year.  Detailed  co.sts  an*  given  as  follows; 


TOTAL  OPERATING  CO.STS  AT  WASP  .No.  2 


Tot.al 

Per  Ton 

Mine: 

Labor  . 

$37,856.26 

$0.2965 

Stripping  . 

17.931 .24 

0.1404 

Supplies  . 

5,224.25 

0.0409 

Power  . 

2,544.64 

0.0199 

Explosives . 

9,195.82 

0.0720 

Stable  . 

2.473.87 

0.0194 

Repairs,  machinery 

510.96 

0.0040 

Superintendence  ... 

2,500.00 

0.0196 

Expense  . 

1,975.30 

0.0155 

Coal  . 

1,037.06 

0.0081 

Total  mining . 

Mill; 

Labor  . 

$25,818.19 

$0.2022 

Supplies  . 

10,337.57 

0.0809 

Power  . 

11,548.72 

0.0905 

Repairs,  buildings. 

725.55 

0.0057 

Repairs,  machinery 

10.784.56 

0.(»845 

Superintendence  .  . 

2.500.00 

0.0196 

Expense  . 

1,130.33 

0.0087 

Coal  . 

1,106.75 

0 . 0087 

Cyanide  . 

9,985. 82 

0.0782 

Zinc  . 

4,238.06 

0.0332 

Lime  . 

979.85 

0.0077 

Assaying  . 

1,349.61 

0.0106 

Total  milling 
General : 


Repairs,  buildings. 

$81, 

.01 

$0, 

,0006 

Bullion  expense.... 

925. 

,78 

0, 

.0074 

Insurance  . 

2,650. 

,  48 

0, 

,0207 

Taxes  . 

1,790. 

.15 

0, 

,0140 

Interest  and  ex- 

change  . 

40; 

.00 

0, 

.0003 

Surveying  . 

150. 

,20 

0, 

,0012 

Total  Per  Ton 


$81,249.40  $0.6363 


80,505.01  0.6305 


Total  general 


5,637.62  0.0442 


Total  expense 


$167,392.03  $1.3110 


THEORETICAL  AND  ACTUAL  EXTRACTION.  WASP  NO.  2 
MINING  CO..  YEAR  ENDED  DEC.  31,  1913 
Treated  127,680  tons 

- Gold -  - Silver - - 


Called  for  by  as¬ 
says  of  heads. 
Called  for  by  as¬ 
says  of  tails. . . 

Fine  Oz. 

12,543.154 

3.124.357 

Value 

$259,267.00 

64,580.54 

Fine  Oz. 

79,799.00 

53,178.72 

Value 

$47,280.90* 

31,507.39* 

Apparent  ex¬ 

traction  (dif¬ 
ference)  .... 

9,418.797 

$194,686.46 

26,620.28 

$15,773.51* 

Apparent  extrac¬ 
tion  (%) . 

7! 

5.09% 

33.36% 

Actual  recovery, 

mill  ore .  9,595.732  $198,401.86  29,633.44  $17,523.73 

Actual  recovery, 

slag  .  113.195  2,263.90  1,877.30  1,145.15 


Total  recovery.  9,708.927  $200,665.76 

Actual  extraction 

.  77.39% 

♦Calculated  at  $0.5925  per  fine  oz. 


31,510.74  $18,668.88 

39.48% 


The  propi'rty  has  many  years’  ore  in  sight  in  present 
workings  and  is  a  remarkable  example  of  profits  made 
from  intelligent  work  on  large  bodies  of  low-grade  ore. 


♦Deadwood,  S.  D. 
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SYNOPSIS — The  Cottrell  process  of  electrostatic  fume 
condensation  has  now  been  applied  to  many  metallurgi¬ 
cal  operations,  suck  as  condensing  sulphuric-acid  mist 
and  cupellation  fumes  at  various  refineries,  converter 
fumes  at  Garfield,  Utah,  arsenic  at  Anaconda,  cement 
dust  at  Riverside,  Calif.,  and  soot  at  Pittsburgh ;  other 
special  applications,  include  condensing  powdered  eggs 
and  mill',  recovering  chlorine  in  bleach ing-poivder  v'orks, 
etc.  Some  data  of  the  metallurgical  applications  are 
given. 

The  Research  Corporation,  through  its  engineers,  has 
hecn  developing  systematically  the  application  of  the  Cot- 
licll  process.  It  will  be  recalled  that  Dr.  F.  G.  Cottrell 
offered  his  process  to  the  Government,  the  proceeds  from 
the  use  of  same  to  be  applied  to  scientific  research.  Tt 
was  found  that  it  would  be  impracticable  for  the  Govern- 


gjfts  and  the  proceeds  are  to  be  devoted  to  scientific  re¬ 
search  primarily  along  metallurgical  and  industrial  lines. 
It  is  also  expected  that  appropriations  from  its  royalties 
will  be  made  for  investigation  of  various  subjects  at  dif¬ 
ferent  colleges  where  these  may  be  best  taken  up,  and 
for  the  development  of  processes  that  give  promise  of  suc¬ 
cess.  Besides  the  Cottrell  process,  the  Research  Corpora¬ 
tion  at  present  has  under  consideration  a  chlorination 
jiroeess  for  complex  ores,  and  much  other  work.  It  also 
contemplates  the  dissemination  of  the  technical  infor¬ 
mation  gathered  in  the  course  of  its  researches  and  ex¬ 
periments.  The  Corporation  has  olfices  at  63  Wall  St., 
New  York,  in  charge  of  Linn  Bradley,  chief  engineer. 

COTTIMJI.L  T XS'l'ALLATIONS 

The  Cottrell  process  is  now  being  installed  at  the  Gar¬ 
field  Smelting  Co.,  Garfield,  Utah,  where  the  converter 


Two  VlliWS  OF  THK  CoTTRELL  Ai’EARATI’S  AT  THE  ExI’ERIMEXTAL  LeACHIXO  BlaXT  AT  AxACOXDA 
Current  off  Current  on 

meiit,  or  the  Smithsonian  Institution,  to  administiw  this  fames  and  a  portion  of  the  blast-furnace  gases  are  to  be 
gift,  and  in  consequence  tlie  Research  Corporation  was  treated.  The  present  installation  should  be  ready  for 
formed  for  this  jmrpose.  continuous  operation  in  June  or  July  and  is  intended  pri- 

The  Research  Corporation  controls  the  Cottrell  patent  marily  for  converter  fumes,  but  if  only  one  or  two  con¬ 
fer  electrostatic  fume  condensation,  except  for  rights  vtrters  happen  to  be  working,  the  gases  are  of  variable 
previously  granted  to  the  Western  Precipitation  Co.  in  conductivity;  under  such  circumstances,  a  portion  of  the 
six  Western  states,  Washington,  Oregon,  California,  blast-furnaces  gases  are  used  to  stabilize  the  operation. 
Idaho,  Nevada  and  Arizona,  the  foreign  rights  to  the  At  the  Anaconda  Copper  Mining  Co.’s  Washoe  AVorks,  an 
process,  and  its  application  to  the  portland-eement  indus-  installation  is  being  made  at  the  arsenic  plant  for  the 
try  in  the  United  States.  It  is  expected  that  the  Re-  purpose  of  precipitating  the  arsenic  fumes  from  the 
Starch  Corporation  will  be  the  recipient  of  other  similar  gases.  At  its  Raritan  Copper  AVorks,  at  Perth  Amboy, 
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N.  J.,  a  Cottrell  installation  treats  the  fumes  from  the 
cupelling  of  the  silver  slimes,  and  effects  a  saving  of  sev¬ 
eral  thousand  dollars  annually. 

The  first  commercial  installation  of  the  Cottrell  proc¬ 
esses  was  at  the  plant  of  the  Selhy  Lead  &  Smelting  Co., 
Vallejo  Junction,  Calif.,  where  the  process  has  heen  in 
operation  about  six  years.  It  is  used  in  precipitating  sul- 
piiuric-acid  mist  from  the  parting  kettles.  A  similar  in¬ 
stallation  has  been  made  by  the  Omaha  &  Grant  Smelting 
Co.,  at  Omaha,  Neb. 

Among  installations  now  being  made  are  those  at  the 
plants  of  the  Goldschmidt  Detinning  Co.,  East  Chicago, 
Ind.  ;  at  the  new  International  Smelting  &  Refining  Co.’s 
plant  at  Miami,  Ariz.;  and  at  the  lead-smelting  jdaiits  at 
Trail,  B.  C.,  and  at  Tooele,  Utah.  Experiments  with 
the  process  will  shortly  he  undertaken  at  the  Copper 
Queen  works,  at  Douglas,  Ariz.,  and  other  metallurgical 
plants  are  making  preliminary  tests. 

An  installation  of  general  interest  is  that  at  the  Bui  can 
of  Mines’  station  at  Pittsburgh,  where  the  soot  in  boiler 
gases  is  precipitated.  One  of  the  earliest  installations 
was  at  the  Riverside  Portland  Cement  Co.,  Riverside, 
Calif.,  where  900,000  cu.ft.  of  gas  per  minute  are  being 
treated  and  about  90  tons  of  dust  precipitated  per  day. 
The  wide  application  of  the  process  is  also  shown  by  a 
recent  installation  for  the  precipitation  of  powdered  food, 
such  as  powdered  milk  or  cream,  and  powdered  eggs; 
also  in  the  removal  of  tar  from  illuminating  gas,  and  re¬ 
covering  chlorine  in  bleach ing-powder  works. 

The  Cottrell  process  is  usually  installed  either  on  a 
lump-sum  basis,  or  on  a  royalty  of  10  to  25%  of  the 
recoveries,  depending  on  the  size  of  the  installation.  The 
process  was  rather  expensive  for  a  single  individual  to 
develop  and  install,  on  account  of  the  detailed  tests  neces¬ 
sary  to  determine  the  character  of  each  installation.  This 
is  one  of  the  reasons  why  the  process  did  not  have  a  more 
rapid  reception.  Each  installation  must  he  carefully 
studied  to  obtain  the  proper  operating  conditions.  This 
is  usually  done  by  the  installation  of  a  small  testing  plant 
and  experiments  by  the  Rc.<earch  Corporation’s  engineers, 
the  expense  being  borne  by  the  metallurgical  company. 

The  first  application  to  blast-furnace  gases  at  the  Ba- 
laklala  plant  at  Coram,  Calif.,  while  successful  in  some 
respects,  was  not  a  complete  success.  The  sulphuric 
anhydride  and  dust  could  be  successfully  precipitated, 
but  the  process  had  no  effect  on  the  SOj  gas,  and  this 
fact,  coupled  with  some  other  corporate  difficulties,  re¬ 
sulted  in  the  closing  of  the  Balaklala  works. 

Some  Opei!atixg  Data 

Insufficient  data  have  as  yet  been  collected  to  make  defi¬ 
nite  generalizations  regarding  operating  costs  and  condi¬ 
tions,  but  it  may  be  mentioned  that  the  power  consumption 
at  a  cement  plant  handling  900,000  cu.ft.  of  gas  per  min¬ 
ute  it  about  35  kw.  This  is  undoubtedly  a  low  figure  as 
compared  with  the  power  required  in  most  metallurgical 
oiterations  where  for  an  equal  volume  of  gas  the  power 
lequired  would  range  from  35  kw.  to  perhaps  100  kw. 
High-tension,  intermittent,  direct  current  is  used,  this 
being  obtained  by  means  of  a  transformer  and  rectifier. 
In  actual  practice,  potentials  of  from  15,000  to  100,000 
volts  are  being  used,  and  just  now  a  rectifier  capable  of 
giving  a  potential  of  250,000  volts  is  being  tested.  It  is 
hoped  that  ultimately  a  potential  of  a  million  volts  may 
be  realized  for  some  special  problems. 


The  electrodes  used  are  of  two  general  types,  the  first 
known  as  the  “plate  and  wire,”  and,  second,  the  “pipe 
and  wire”  electrode.  The  latter  are  most  used  and  the 
distance  between  electrodes  ranges  from  1^  in.  to  8  in. 
Wrought  pipe  from  8  to  20  ft.  long  is  used,  and  in  diam¬ 
eters  varying  from  4  in.  to  3  ft.;  the  wires  suspended 
therein  at  present  range  in  size  from  No.  30  to  No.  10. 

The  velocities  suitable  for  precipitation  vary  with  the 
physical  and  electrical  character  of  the  gases.  The  proc¬ 
ess  is  ill  operation  with  gas  velocities  of  from  two  to  30 
ft.,  but  the  best  range  is  usuall}'  between  four  and  15  ft. 
per  sec.  The  conductivity  of  gases  is  a  subject  which  has 
received  much  study,  but  sufficient  data  have  not  been 


Small  Cottuell  Ixstallatioxs  Puectpitatixo  Soot 

AT  I’lTTSBriiOn 


rccumulated  to  formulate  definite  conclusions.  In  gen¬ 
eral,  it  may  be  said  that  dust  reduces  the  conductivity  of 
the  gases,  but  this  may  be  counteracted  by  the  admixture 
cf  small  amounts  of  moisture  and  other  correctants.  The 
temperatures  attained  ordinarily  in  metallurgical  flues 
are  no  impediment  to  the  process.  The  principal  limita¬ 
tion  with  regard  to  temperature  in  connection  with  the 
process  is  the  ability  of  the  iron  work  to  withstand  the 
temperature;  the  limits  in  this  respect  are  about  1100° 
or  1200°  F.  From  the  variety  of  problems  now  being 
attacked,  the  Research  Corporation  expects  soon  to  be 
able  to  present  more  specific  data  regarding  the  operation 
of  the  process,  its  value  under  specified  conditions,  costs 
cf  installation  and  operation. 

The  cost  of  installation  varies  from  $2000  to  $500,000, 
the  former  cost  being  for  a  small  commercial  or  testing 
installation  capable  of  handling  from  5000  to  8000  cu.ft. 
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per  iiiiu.,  the  larger  figure  being  for  a  large  metallurgical 
installation.  It  is  impossible  to  give  definite  figures  on 
tlie  cost  of  installation  until  all  conditions  are  deter¬ 
mined,  but  it  may  be  stated  that  an  installation  now 
under  way  at  one  of  the  large  smelting  works  is  estimated 
to  cost  $350,000,  including  new  stack  and  other  acces¬ 
sories  incident  to  this  installation. 

A  small  test  plant  can  be  erected  for  about  $500 ;  in 
fact,  one  small  commercial  operation  having  a  capacity 
of  about  3000  cu.ft.  per  min.,  was  installed  for  $650. 
It  is  generally  expected  that  the  process  will  be  cheaper 
in  operation  than  that  of  a  baghouse,  and  one  company 
is  contemplating  the  installation  of  the  Cottrell  process 
even  though  it  is  able  to  use  cotton  bags  without  cor¬ 
rosion.  Reduction  in  the  length  and  size  of  flues  is  one 
of  the  savings  obtained  by  a  Cottrell  installation. 

The  accompanying  illustrations  show  the  difference 
uben  the  current  was  on  and  off  at  the  Cottrell  test  in¬ 
stallation  at  the  Anaconda  experimental  leaching  plant. 
'I’he  other  engraving  shows  the  installation  at  the  U.  S. 
Hureau  of  Mines  station  at  Pittsburgh.  This  is  a  typical 
small  Cottrell  installation.  It  takes  the  smoke  from  a 
hand-fired  80-hp.  boiler;  when  the  current  is  turned  on, 
there  is  nothing  visible  at  the  top  of  the  stack,  which 
under  other  circumstances  exhibits  the  usual  black  smoke. 

K 

Mill 

A  stamp  mill  and  cyanide  plant  of  2000  tons  monthly 
capacity  is  being  built  by  the  Sunset  Mining  &  llevelop- 
ment  Co.,  at  Rhyolite,  Nev.,  which,  it  is  now  expected, 
will  be  ready  to  go  into  commission  in  xVugust.  The  ore 
will  be  taken  directly  from  the  mine  to  the.  mill,  the  mill 
being  at  the  ])ortal  of  the  main  tunnel.  It  first  passes 
over  a  grizzly  which  removes  all  ore  under  1  in.,  and 
which  dro])s  to  the  stamp  bins.  The  grizzly  oversize 
passes  through  a  IRake  crusher  of  sufficient  capacity  to 
su])ply  the  mill  for  24  hr.  when  run  eight  hours.  From 
the  crusher  it  drops  to  the  stamp  bins.  It  is  then  fed 
through  Challenge  feeders  to  ten  1050-lb.  stamps  and 
crushed  through  a  6-mesh  screen.  From  the  stamps  it 
flows  through  a  launder  to  a  belt  and  bucket  elevator, 
which  elevates  to  a  45-in.  Akins  classifier.  Slimes  from 
the  classifier  flow  to  the  first  set  of  thickeners,  consisting 
of  two  20x7-ft.  Dorr  thickeners.  Sands  from  the  classi¬ 
fier  flow  to  a  5x]8-ft.  Colorado  Iron  Works  tube  mill. 
All  material  from  the  tube  mill  passes  over  an  amalga¬ 
mating  plate,  where  coarse  gold  is  recovered,  and  then 
flows  back  to  the  elevator,  and  is  elevated  to  the  classi¬ 
fier,  which  continues  separation  of  sands  and  slimes. 

From  the  first  set  of  thickeners  the  pulp  passes  to  the 
agitating  plant,  consisting  of  foiir  12x1 5-ft.  Paehuca 
tanks,  where  it  is  agitated  from  8  to  16  hr.  From  the 
itgitators  it  flows  to  a  second  set  of  thickeners  similar 
to  the  first  set.  From  the  second  set  of  thickeners  the 
pulp  flows  to  a  12xl2-ft.  Portland  continuous  revolving 
filter  where  both  barren  solution  and  water  washes  arc 
applied.  Tailings  from  the  filter  dump  automatically 
upon  a  belt  conveyor  and  run  out  of  the  mill. 

The  cyanide  solution  is  added  at  the  mortars  and  is 
drawn  off  at  both  sets  of  thickeners,  at  the  agitators  and 
at  the  filter,  and  is  replaced  by  barren  solution  at  the 
proper  points.  The  gold  is  precipitated  by  zinc  shavings, 
the  precipitates  going  to  the  refinery.  The  flow  through 
the  plant  is  as  nearly  as  possible  by  gravity,  the  only  ele¬ 


vators  being  the  bucket  elevator  and  the  air  lifts  in  the 
agitating  plant.  Tailings  are  discharged  with  26%  mois¬ 
ture,  making  cost  for  water  5c.  per  ton.  Costs  for  all 
chemicals  total  15c.  per  ton,  the  cyanide  consumption  be- 
ing  1/^  lb.  per  ton.  The  total  ton  cost  is  estimated  at 
$1.75.  The  capacity  of  the  plant  is  2000  tons  per  month, 
extraction  according  to  tests  averages  90%.  Most  of  the 
machinery  is  being  furnished  by  the  Colorado  Iron  Works. 

A.  View  of  Copper 

Cos^stiEinniptioir& 

The  following  is  an  extract  from  a  recent  interview 
with  Emil  Rathenau,  the  head  of  the  xVllgemeine  Elek- 
tricitat  Gesellschaft,  of  Berlin,  published  in  the  Ber¬ 
liner  Tagehlait,  of  May  5,  1914: 

Mr.  Rathenau  said  that  the  business  depression  which  had 
been  foretold  in  his  annual  report  had  made  further  progress, 
but  that  he  thought  the  low  point  had  been  reached  or  pos¬ 
sibly  passed.  The  electrical  Industry  could  not  escape  some 
effect  of  this  depression,  although  a  material  reduction  in 
activities  has  not  taken  place.  This  may  be  explained  in 
part  by  the  fact  that  during  the  period  of  stagnation  a  good 
many  industrial  enterprises  are  looking  for  economies  and  one 
of  the  economies  to  be  Introduced  is  a  more  efficient  pro¬ 
duction  of  power,  which  very  often  leads  to  electrical  equip¬ 
ment.  All  the  same,  it  must  be  admitted  that  business  even 
in  the  electrical  line  is  more  quiet  than  it  has  been,  though 
the  open  orders  on  the  books  of  the  A.  E.  G.  are  about  as 
large  as  they  were  a  year  ngo.  They  are  even  larger  if  the 
special  orders  for  the  subsidiary  company — A.  E.  G.  Electric 
Ry.  Co. — are  considered.  The  reduction  in  the  number  of 
workingmen  which  has  taken  place  during  the  last  few 
months  at  the  A.  E.  G.  is  principally  due  to  Improved  labor- 
saving  machinery.  Some  extensions  of  the  plant  which  had 
been  contemplated  and  for  which  land  had  been  acquired, 
have  been  postponed  for  better  times. 

Mr.  Rathenau  mentioned  particularly  che  development  in 
regard  to  electric  lighting.  The  A.  E.  G.  has  developed  an 
electric  lamp  with  a  consumption  of  only  14  watt  per  candle. 
This  lamp  was  at  first  only  applicable  for  large  candlepower, 
but  recently  it  has  succeeded  in  applying  it  for  50  and  25 
candlepower.  XIr.  Rathenau  expected  from  this  economical 
lamp  a  great  Increase  in  electric  lighting,  and  doubts  whether 
the  gas  industry  will  be  able  to  compete.  Of  course,  he 
admits  that  this  development  has  also  some  disadvantages 
for  the  electrical  industry  because  the  consumption  of  electric 
energy  will  be  reduced  materially  through  this  economy,  and 
there  will  be  a  large  reduction  in  power  plants  for  lighting 
purposes,  which  will  have  to  be  offset  by  larger  use  for  in¬ 
dustrial  purposes  and  the  latter  development  is  only  possible 
when  electric  power  will  be  made  cheaper. 

The  interview  then  drifted  to  the  subject  of  clectric-power 
generation,  Mr.  Rathenau  having  been  for  many  years  an  ad¬ 
vocate  for  private  enterprises,  but  seems  to  have  veered 
around  somewhat  owing  to  the  trend  of  the  public  and  politi¬ 
cal  views.  He  admitted  that  electric  power  to  be  generated 
very  cheaply  has  to  be  produced  in  enormous  units  which 
probably  go  beyond  the  limit  of  commercial  electric  units. 
He  stated  that  Berlin  is  using  approximately  300,000,000  kw.- 
hours  per  annum,  while  the  Prussian  government  railways  is 
using  for  the  small  electric  railroad  from  Dessau  to  Bitter- 
feld  probably  twice  as  much.  He  considers  it,  therefore,  as 
quite  natural  that  the  Prussian  government  with  the  devel¬ 
opment  of  electrification  of  railways,  will  have  to  build  power 
plants  with  enormous  capacity  exceeding  that  of  any  privat-' 
company  and  reducing  the  cost  of  electric  power  to  such  an 
extent  that  they  can  furnish  electric  energy  to  private  people 
for  very  little  money.  He  refers  to  the  fact  that  recenly  one 
of  the  government  electric  plants  has  asked  for  tenders  for 
the  sale  of  30,000,000  kw.-hours. 

Mr.  Rjithenau  is  of  the  opinion  that  private  distributing 
enterprises  are  going  to  buy  electric  current  from  some  large 
government  plants  which  will  be  cheaper  for  them  than  to 
generate  the  power  themselves.  He  does  not  believe  that 
a  monopoly  of  electric  power  will  be  possible  in  Germany, 
but  he  thinks  it  might  be  possible  to  establish  a  monopoly  in 
the  kingdom  of  Prussia  under  the  guidance  of  some  govern¬ 
ment  plant.  If  this  could  be  done  it  might  be  helpful  for  the 
purpose  of  laying  conduits  giving  the  government  the  right 
of  expropriation.  Theoretically  he  says  the  whole  European 
requirements  of  electric  energy  could  be  generated  at  one 
place  and  distributed. 
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General  View  of  the  Rutters  Divtsadero  Co.’s  Property  at  Rivisadero,  Salvador 

Mill  contains  45  stamps,  five  1250-lb.  stamps  were  added  this  year.  California  oil  will  be  burned  instead  of  wood. 
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General  Panoramic  View  of  the  Properties  of  the  Alaska  Jfneau  Gold  Mining  Co.,  near  Juneau,  Alaska;  the 

One  of  the  several  low-prade  prold  mines  now  bein^  developed  near  Juneau.  Two  milling  units  of  150  stamps  each 
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TTxi.oAnixo  BitiDOKs  Wtjecked  by  a  48-Mile  Gale,  at  the  Glabksox  Coal  Go.  Dock  at  Duluth,  Minx, 


TrjEAinvELL  Mixes,  Owned  by  the  Saafe  Interests,  and  Which  Are  on  Douolas  Island,  Appear  at  the  Right 

will  be  built,  according  to  present  plans;  ultimately  there  will  be  four  units  of  12,000  tons  nominal  dally  capacity. 
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CorrespoiicSence  and  Disctission  I 


at  ClhtuKqtiaicamata 

All  almost  verbatim  report  of  E.  A.  Cappeleii  Smith’s 
lecture  on  Chuquieamata  exiK'ri mental  work,  published 
in  the  Jouuxal  of  Apr,  25,  p.  8G5,  induces  me  to  make 
some  statements  about  that  interesting  deposit.  As  1 
discussed  the  Cluiquicamata  deposits  with  A.  C.  Burra^c, 
of  Boston,  as  far  hack  as  Sejitemher,  1910,  obtaining  for 
him  in  the  same  year,  certain  options  on  the  properties, 
I  am  well  acquainted  both  with  the  deposits  and  the 
nature  of  the  copjier  occurrences,  therefore  am  greatly 
interested  in  Mr.  Smith’s  paper. 


because  of  the  siliceous  nature  of  the  ore  and  the  absence  of 
sulphides  and  water,  and  on  account  of  the  volatilization  of 
the  cuprous  chloride.  However,  it  was  eventually  shown 
that  the  ore  was  brochantite  and  salt,  and  not  atacamite 
(oxychloride).  Brochantite  is  insoluble  In  water,  but  read¬ 
ily  soluble  in  dilute  sulphuric  acid. 

^fr.  Smith  further  states: 

It  was  quickly  found  that  the  copper  was  readily  soluble 
in  cold  dilute  sulphuric  acid,  and  that  only  coarse  crushing- 
was  required. 

That  I  was  fully  aware  that  the  principal  copper  min- 
(‘ral  to  he  taken  into  consideration  Avhen  treating  the 
ore  was  brochantite  and  not  atacamite,  and  that  only 


A  Skeleton  froih  the  Old  Woukings 


Interior  oi’  Some  of  the  Old  'Workings 


V  Evidently  the  Indian  woman  was  killed  T'he  Chuquicamata  deposits  were  worked  by  {rr«at  pralleries  that  came 
while  at  work.  Cl^deVautln  within  10  or  12  ft.  of  the  surface  In  some  places.  The  copper  minerals  beins 
is  holding  the  skeleton,  Louis  Ross  is  at  brittle  were  separated  by  screening, 
his  side. 

In  the  following  observations  I  do  not  for  one  moment  coar.^e  crushing  was  needed,  is  shown  by  the  following 
wish  to  detract  from  the  merit  of  the  metallurgical  inves-  excerpt  from  a  cablegram  which  I  sent  to  A.  C.  Burragn 
ti’gations  made  by  Mr.  Smith  and  his  able  colleagues,  from  Santiago,  Chile,  dated  Mar.  29,  1911;  and  with  re- 


which  entirely  support  the  views  I  previously  expressed 
to  Mr.  Bnrrage.  As  memories,  however,  are  apt  to  be 
short,  T  would  like,  in  justice  to  myself,  to  place  the  fol¬ 
lowing  facts  on  record.  Mr.  Smith  states : 

It  was  formerly  assumed  that  the  deposit  was  atacamite. 
which  could  not  be  profitably  treated  by  established  methods 


gard  to  the  proposal  to  adopt  coarse  crushing,  by  a 
clause  in  a  patent  application  for  Chile  filed  by  me  in 
April,  1911.  The  cablegram  to  Mr.  Burrage  read: 

Santiago,  Mar.  29,  1911. 

“Jubilation”  Boston: 

Prevailing  mineral  Chuquicamata,  brochantite;  atacamite 
only  accidental;  by  simple  treatment  (leaching)  of  ore  I 


The  Aeea  op  the  Old  Ciiuquica:mata  Workings  Is  Exormous 

There  Is  little  doubt  that  this  Is  the  largest  body  of  copper  ore  known  in  the  world. 
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have  obtained  92%  extraction  crushinf?  to  half-inch  only. 

The  extract  from  the  Chilean  patent  specification 
reads : 

Crushing:  I  find  in  practice  that  It  is  not  necessary 
to  crush  the  Chuquicamata  llamperas  finely  as  has  hitherto 
been  considered  necessary:  I  have  obtained  good  extraction 
results  when  treating  the  llamperas,  with  the  solvent  men¬ 
tioned  below,  when  crushing  to  the  comparatively  coarse 
size  passing  a  half-inch  mesh. 

deferring  now  to  Mr,  Smith’s  description  of  the  meth¬ 
od  for  removing  any  copper  chloride  from  the  copper- 
sulphate  solution,  prior  to  electrolytic  precipitation,  and 
to  the  recovery  of  the  ciiiirous  chloride,  I  quote  further 
lines  from  a  ])rovisional  si)ecilieation  vhich  I  filed  in 
Great  Britain,  June  2\,  lhl3: 

The  solution  containing  the  cupric  chloride  *  *  *  is 

run  into  a  vessel  in  which  is  placed  a  quantity  of  metallic 
copper,  preferably  in  a  finely  divided  condition.  The  appar¬ 
atus  should  be  so  constructed  that  the  contents  can  be 
heated  and  agitated  so  that  the  following  reaction  takes 
place:  CuCla  +  Cu  =  Cu^Clo.  The  cuprous  chloride  produced 
being  insoluble  may  be  retained  by  causing  the  liquor  with 
its  suspended  contents  to  be  forced  or  run  into  a  filter-press 
from  which  the  insoluble  cuprous  chloride  may  be  collected. 

Xaturally  1  did  not  t-laim  this  as  a  uovtd  method  for 
eliminating  cupric  chloride  from  solution  as  the  reaction 
is  well  known,  and  was  applied  hv  Ottokar  Itofmann  at 
Argentine,  Kan.,  in,  I  believe,  1006;  hut  in  my  applica¬ 
tion  it  is  specified  as  a  step  in  a  combination  process  for 
“treating  certain  copi)er  ores.” 

The  Chuquicamata  dei)osits  for  many  years  past  have 
engaged  my  attention ;  indeed  five  years  ago  I  smit  rep- 
re.'^entative  parcels  of  the  ore  to  London  and  endeavored 
to  secure  capital  there  for  the  ])urpose  of  systematically 
boring  the  ground,  but  so  smalt  was  the  interest  then 
taken  in  such  propositions  that  in  one  case  a  well-known 
metallurgical  com])any  never  opened  the  bags  containing 
the  samples.  Tn  the  olficial  report  of  the  recent  drill¬ 
ing  operation.^,  it  is  stated  that  200,000,000  tons  of  prof¬ 
itable  ore  are  now  considered  ]>roved,  d'bis  is  ])articu- 
larly  gratifying  to  me  as  on  ^far.  I,  1011,  I  cabled  from 
Antofagasta  to  A.  ('.  Barrage  as  follows; 

Pending  the  measurements  {:nd  assays  I  estimate  Duncan 
Pox  properties  to  contain  7,000. 000  tons  of  ore  averaging  2'r 
copper,  plus  dumps  2%.  Probable  ore  30,000,000.  I  estimate 
;.verage  capping,  llamperas,  to  be  nil.  These  figures  refer  to 
40%  area  25  meters  deep.  Probable  ore  Cecilia  group  esti¬ 
mated  at  40,000,000.  Estimate  the  whole  Chuquicamata  to 
contain  200,000,000  tons  averaging  214%.  I  believe  the 
Chuquicamata  ores  to  be  deep.  Strongly  recommend  pur¬ 
chase;  all  concur. 

A  further  point  in  Mr.  Smith’s  lecture  is  as  follows: 

It  was  formerly  assumed  that  the  deposit  was  at.acamite, 
which  could  not  be  profitably  treated  by  established  methods 
because  of  the  siliceous  nature  of  the  ore  and  the  absence 
of  sulphides  and  water,  and  on  account  of  the  volatilization 
of  the  cuprous  chloride. 

It  must  not  be  assumed  from  this  that  Mr.  Smith  had 
in  mind  the  smelting  of  the  crude  ore  as  this  would  have 
been  a  course  contemplated  by  no  one  acquainted  with 
the  deposit  and  the  nature  of  its  copper  contents.  In¬ 
deed,  so  far  as  I  know,  and  I  think  I  have  a  full  record 
of  the  many  proposals  to  treat  the  ore  in  question,  .‘<ome 
system  of  leaching  was  the  only  method  ever  suggested 
by  responsible  metallurgists.  Xevertbeles.s,  referring  to 
Mr.  Smith’s  remark  on  the  loss  of  copper  chloride  by 
volatilization,  it  may  be  of  interest  to  Joukxal  readers  to 
know  that  high-grade  ataeamite  concentrate.s  can  be 
smelted  without  loss  of  copper  by  volatilization,  a  fact 
which  Mr.  Smith  practically  indorses  in  the  statement 
describing  the  method  used  by  him  to  reduce  cuprous 
chloride. 


The  truth  is  that  the  initial  factor  in  the  successful 
development  and  economical  treatment  of  the  Chuqui¬ 
camata  deposit  was  the  courage  of  C.  Burrage  in 
securing  the  options  on  the  various  properties,  and  this 
was  subsequently  materialized  by  the  cooperation  of  the 
Guggenheims,  who  brought  to  bear  their  great  financial 
and  technical  resources,  and  in  having  at  their  service 
the  metallurgical  knowledge  and  skill  of  Smith,  Green, 
and  'riiompson.  The  accompanying  i)hotographs  were 
taken  in  April,  1911,  prior  to  the  advent  of  the  Guggeii- 
heims. 

I  trust  I  may  be  pardoned  for  expressing  the  keen  sat¬ 
isfaction  I  feel  in  the  full  confirmation  of  my  repeatedly 
expressed  oj)inions  as  to  the  enormous  value  of  the  Chu¬ 
quicamata  deposits,  although  for  a  long  period,  it  ap¬ 
peared  that  I  was  i)roelaiming  these  in  the  wilderne.^s, 
and  that  I  forged  at  least  a  few  of  the  jnimary  links  in 
the  chain  nl'  Chuquicamata  develoj)mi‘nts. 

Cl.vudk  Vautix. 

London,  !May  11, 

K 

Apropos  of  the  discussion  on  basic-lined  converters,  1 
should  like  to  hear  more  of  the  various  methods  of  treat¬ 
ment  of  the  slag  made  by  the.'^e  converters  and  their  justi¬ 
fication,  Beeently  an  article  a])peared  in  the  JouitXAr, 
in  Avhieh  it  was  stated  that  the  fluid  slags  from  the  basic- 
lined  converters  were  poured  directly  into  the  bla.st-fur- 
nace  settlers,  I  believe  the  slags  from  the  basic-lined 
(■onverters  at  Anaconda  are  cast  and  resmelted,  giving  as 
a  reason  the  shortage  of  iron  flux. 

Some  time  ago  I  saw  some  interesting  experiments  per¬ 
formed.  Samples  of  converter  slag  were  taken  as  the 
slag  was  ])oured.  These  slags  varied  in  co])])er  contents 
from  1..“)  to  2.')%.  They  were  ])oured  ])referably  from  blue 
metal  instead  of  from  white  metal.  The  nearer  the 
iharge  was  blown  to  wbiti'  metal,  the  higher  the  slag  in 
coi)])er  tenor.  At  or  near  blue  metal  the  slags  ran  close 
to  Cu.  .\t  that  time  we  were  trying  to  ])roduce  a 

slag  directly  from  the  converter  which  we  could  throw 
away,  as  there  was  a  large  labor  itimi  attached  to  the 
chilling,  breaking  and  resmelting  of  the  converter  slag. 

The  slags  were  too  high  in  eo])per  to  throw  away,  so  we 
])oured  them  while  still  fluid  directly  into  a  reverberatory 
furnace.  We  allowed  the  slags  to  set  lb*  various  intervals 
of  time  befon*  ta])])ing  them  out  to  b(>  thrciwn  away.  At 
the  end  of  1.)  minutes  the  slags  were  found  to  contain 
from  1.25  to  1.50%  copper.  By  putting  in  green  ])oles 
and  charcoal,  we  were  able  to  naluce  the  slag  approxi¬ 
mately  to  0.75  to  0.85%  copper.  On  throwing  in  a  little 
iron  pyrites,  the  slag  was  reduced  in  a  few  minutes  to 
0.35  to  0.45%  copper. 

There  is  no  doubt  that  a  ])art  of  the  copper  in  the  con¬ 
verter  slag  was  there  as  either  a  co|)per  silicate  or  oxide, 
which  no  amount  of  settling  would  reduce.  It  will  be 
found  by  analysis  of  converter  slags  that  there  is  too  little 
sulj)bur  to  combine  with  all  the  co])per  to  form  CiuS. 

M  hen  the  blast  furnace  does  not  need  the  iron  flux 
then  the  hot  fluid  siliceous  slag  should  be  poured  info  an 
externally  fired  settler,  through  the  roof  of  which,  from 
time  to  time,  could  be  dropped  small  amounts  of  iron  py¬ 
rites.  In  this  way  a  small  amount  of  fuel  would  be  used, 
the  entrained  metal  would  be  saved,  and  the  resmelting 
of  the  slag  would  be  avoided. 

Xb*w  York,  May  8,  1914.  Joirx  W.  Ja.mks. 
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Tlhe  Price  for  Copper  iim 

About  all  of  the  big  copi)er-pro(luciiig  companies  have 
now  made  their  reports  for  1913,  and  it  is  possible  to 
comj)are  the  prices  that  they  received  for  the  sale  of  their 
product.  It  is  fruitless  to  consider  the  reports  of  the 
Lake  Superior  companies,  inasmuch  as  for  them  the  year 
was  so  interru])ted  by  the  strike.  During  the  last  five 
months  of  1913  they  produced  but  relatively  little  copper, 
and  their  sales  were  chiefly  of  the  metal  that  they  had  on 
hand  and  were  decidedly  scattered  and  irregular  in  char¬ 
acter. 

Anyway,  it  is  the  electrolytic  cop])er  which  determines 
the  market,  and  the  producers  of  electrolytic  copper  now 
report  so  generally  that  it  is  ])ossible  to  obtain  a  broad 
view  of  their  returns.  Especially  is  that  so  since  in  1913 
many  of  them  began  to  report  their  price  received,  re¬ 
duced  to  the  basis  of  New  York,  net  cash.  In  speaking 
roughly  of  the  price  for  copper,  persons  in  the  trade  talk 
commonly  about  the  gross  price,  which  includes  the  de¬ 
livery  charges  (freight,  etc.)  to  the  consumers’  works, 
and  also  other  allowances.  In  1913  the  delivery  charges 
as  reported  by  the  Chino.  Ray  and  Utah  companies  came 
to  0.17c.  per  pound.  ^liami  reported  0.20c.  per  pound 
“for  selling  expenses,  freight  and  export  insurance.” 
l’hel))s.  Dodge  &  Co.  reports  the  net  cash  price,  New 
York,  and  Nevada  Consolidated  reports  the  net  price, 
f.o.b.  Atlantic  seaboard. 

The  figures  reported  by  10  large  companies  in  1912 
and  11  in  1913  are  given  in  the  accompanying  tables. 
Apparently  the  I’^nited  States  comi)any  realized  the  high¬ 
est  average  in  1913,  but  we  surmise  that  its  figure  in¬ 
cludes  the  delivery  charges.  If  that  surmise  be  correct, 
I’helps,  Dodge  &  Co.  realized  the  highest  average,  the  fig¬ 
ure  reported  by  it  being  the  net  cash  price.  New  York 
basis.  The  Greene-Cananea  and  North  Butte  copper  is 
sold  by  the  United  Metals  Selling  Co.,  and  these  are  the 
only  products  sold  hy  that  agency  that  are  publicly  re¬ 
ported.  The  Anaconda’s  re])orts  give  no  intimation  of 
the  price  realized  for  its  large  output. 

The  co])per  re])orted  by  thes(‘  companies  in  1913 
amounted  to  658,533,402  lb.,  selling  for  5l?l 00,248,273,  or 
an  average  of  15.222c.  per  lb.  The  (piotational  average 
for  1913,  as  reported  by  the  Exgixkkkixo  axd  ^Iinixo 
JouuxAL  was  15.269c.  per  Ih.  In  1912  the  <'o])|X'r  com¬ 
panies,  generally  speaking,  fell  far  short  of  attaining 
the  (|Uotational  average;  in  1913,  thev  came  much  nearer 
to  it. 

In  1912  the  ])rice  for  copper  rose  steadily  during  the 
first  half  of  the  year  and  remained  at  a  high  level  durii’g 
the  second  half.  This  was  the  famous  ])eri(Kl  of  [K*gged 
prices,  during  which  the  largest  producers  sold  the  less 
of  their  coy)per.  The  great  break  did  not  come  until  De¬ 
cember.  Much  de])ended  therefore  u]K>n  the  time  when 
the  copper  was  sold.  Certain  of  the  smaller  companies 
sold  largely  at  cut  prices,  which  looked  small  at  the  time 
but  looked  big  later  on,  and  realized  high  averages  for  tlie 
year.  Other  comj)anies  made  their  larger  sales  when  the 


market  was  low.  The  result  was  a  range  of  over  Ic,  per 
11).  in  the  averages  actually  realized. 

In  1913  there  were  several  ups  and  downs,  while  the 
total  range  of  price  was  confined  within  relatively  narrow 
limits,  the  highest  monthly  average  having  been  about 
161/2C.  and  the  lowest  about  IdVic.  In  brief,  1913  was 
quite  a  normal  year.  This  shows  also  in  the  averages  re¬ 
ported  by  the  companies,  most  of  which  fall  between  the 
limits  of  15.08c.  and  15.37c. 

COPPER  PROCEEDS  IX  1912 


Company  I.b.  Value  Average” 

Chino .  27,776,088  *4,344,262  (5)  15.640 

East  Butte .  14,709,460  2,455,303  (6)  16.692 

Greene  Cananea .  48,157,847  7,714,405  (6)  16.019 

Miami .  32,477,923  5,343,917  (a)  16.454 

Nevada  Cons .  63,063,261  10,076,872  (c)  15.979 

North  Butte .  26,480,123  4,,334,531  (6)  16.369 

P.  D.  &  Co .  192,297,374  29,825,323  (a)  15.51 

Ray .  34,674,275  5,467,297  (5)  15.762 

United  States .  21,152,620  3,434,551  (6)  16.237 

Utah .  91,366,337  14,471,576  (6)  15.839 


Total .  .  552, 1 55,308  *87,468,037  15.841 

Quotational  average  reported  by  Eng.  &  Min.  Journal .  16.341 

COPPER  PROCEEDS  IN  1913 
Company  Lb.  Value  Average 

Chino .  .50,511,661  *7,739,398  (a)  15.322 

East  Butte .  14,401,108  2,277,591  (a)  15.086 

Greene  Cananea .  44,480,514  6,716,558  (6)  15.10 

Miami .  33,134,334  4,983,404  (a)  15.04 

Nevada  Cons .  64,972,829  9,667,307  (c)  14.879 

North  Butte .  27,685,400  4,176,619  (6)  15.086 

P.  D.  «feCo .  201,489,796  30,968,982  (a)  15.37 

Ray .  52,341,029  7,955,836  (a)  15.20 

United  States .  20,239,973  3,123,028  (6)  15.43 

United  Verde .  35,333,924  5,358,036  (d)  15.164 

Utah .  113,942,834  17,281,710  (a)  15.167 


Total.. .  6.58,.533,402  *100,248,488  15.222 


Quotational  average  reported  by  Eng.  &  Xiin.  Journal .  15.269 

(a)  Net  cash.  New  York;  (6)  Whether  gro.ss  or  net  price  not  stated, 
(c)  Price  f.o.b.  .Atlantic  seaboard,  (d)  As  tiven  by  the  Boston  News  Bureau. 

The  quotational  average  for  1913  was  1.09c.  lower 
than  in  1912,  but  considering  what  was  actually  realized 
by  the  producers  last  year  was  not  relatively  so  bad  a 
one,  their  actual  proceeds  having  been  only  about  %c. 
per  lb.  less  than  in.  1912. 

Divi<des!i(t£s  of 


Several  important  copper-mining  companies  have  late¬ 
ly  been  criticized  for  maintaining  their  dividend  rates 
although  they  were  not  earned  last  year ;  in  other  words, 
tlieir  dividends  have  lately  been  paid  out  of  their  surplus 
funds.  That  has  been  referred  to  as  more  or  less  repre- 
I’.ensible,  anyway  as  adverse  to  the  position  of  the  com¬ 
panies.  The  reason  why  this  has  happened  is  that  copper 
in  1913  fetched  only  about  ^oV^c.  per  lb.,  which  was  a 
lower  average  than  for  several  years  previous. 

Now,  the  equalization  of  its  dividend  rate  is  precisely 
one  of  the  reasons  why  such  companies  accumulate  a  sur¬ 
plus.  Their  product  is  one  that  realizes  a  wide  range  of 
price.  The  management  of  a  company  may  establish  a 
dividend  rate  based  upon  what  it  regards  as  an  average 
price  reasonably  to  be  expected.  In  the  fat  years,  it  ac¬ 
cumulates  a  surplus,  upon  which  it  draws;  in  the  lean 
years.  If  the  fat  years  were  extraordinarily  fat  or  pro¬ 
longed,  the  surplus  might  become  so  big  as  to  justify 
some  extra  dividends.  Vice  versa,  in  the  case  of  the  lean 
years,  it  might  be  necessary  to  reduce  the  dividend. 
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If  the  price  of  14c.  for  copper  continue  indefinitely, 
a  great  many  copper-producing  companies  will  have  to 
reduce  their  dividends,  none  having  surplus  funds  that 
will  stand  that  price  forever.  That  price  is,  however, 
below  the  average  of  the  last  10  years  and  everybody  is 
reckoning  that  the  hard  times  are  nearing  their  end  and 
that  a  better  price  and  larger  profits  will  soon  be  realized. 

The  hatred  of  many  Mexicans  for  the  gringo  is  easily 
explainable,  and  also  is  excusable.  In  the  early  days  of  the 
American  industrial  invasion,  back  in  the  ^80s,  the 
Americans  who  went  to  Mexico  were  largely  of  a  class 
tliat  their  own  country  was  not  proud  of.  Xot  a  few 
of  them  were  fugitives  from  justice,  and  the  great  ma¬ 
jority  was  composed  of  the  roughnecks  of  the  frontier. 
Fraternizing  with  the  Mexican  peones  and  pclado-^,  and 
by  entering  with  them  into  drunken  carousals,  brawls, 
and  by  treating  them  roughly  always,  naturally  failing  to 
win  their  respect,  there  is  no  wonder  that  the  better 
class  of  Mexicans  came  to  look  upon  the  “gringo”  as  the 
representative  of  a  rude,  inferior  people.  IVhcn  a  better 
class  of  Americans  went  to  Mexico,  and  having  to  do 
chiefly  with  the  lower  class  of  that  country,  they  natur¬ 
ally  came  to  regard  the  “greaser”  in  the  same  Avay. 

This  a  common  misunderstanding  in  the  association  of 
peoples  who  do  not  understand  each  other.  The  British 
gentleman  meets  an  American  drummer,  finds  fault  be¬ 
cause  he  docs  not  have  the  manners  and  ideas  of  one  of 
his  own  dukes,  and  jumps  to  the  conclusion  that  he  has 
studied  a  fair  sample  of  all  Americans.  Similarly,  Ave 
look  upon  our  “dagoes”  as  typical  of  Italy,  and  our 
“wops”  as  representatives  of  some  foreign  people  (SlaA’- 
onians,  Croatians,  Lithuanians,  Ruthenians,  etc.),  Avhom 
we  are  unable  to  identify  precisely,  and  lump  perhaps 
as  Austrians,  and  thereby  derive  some  erroneous  ideas 
about  Italy  and  Austria  respeetiA'ely. 

The  Mexicans  are  able  to  learn  better  of  Americans, 
and  appreciate  them,  when  they  haA'e  a  chance.  Thus, 
the  American  occupation  of  Vera  Cruz  does  not  seem  to 
haAe  been  particularly  resented  by  the  residents  of  that 
place.  One  correspondent  reports :  “If  once  convinced 
that  the  American  flag  is  to  float  oA'er  this  city  until 
tranquility  is  restored  throughout  the  Republic,  it  is 
virtually  certain  that  the  Mexicans  of  Vera  Cruz  Avill 
g:A'e  their  heartiest  support  to  the  American  civil  goA-- 
ernment.  Today,  they  admit  frankly  that  they  are  en¬ 
joying  greater  freedom  from  apprehension,  more  personal 
liberty,  and  a  larger  measure  of  prosperity  than  they  haAe 
knoAA-n  in  many  years.  Many  eAen  assert  that  they  would 
cheerfully  subscribe  to  any  policy  of  the  United  States 
A.'hich  would  insure  them  a  continuation  of  the  present 
conditions  and  the  extension  of  those  conditions  through 
the  rest  of  the  Republic.” 

This  is  like  AA’hat  we  hear  from  Panama  since  that 
region  has  been  under  American  domination.  The  people 
there  are  said  to  express  themsehes  pleasurably  Avith  re¬ 
spect  to  the  orderly  peace  and  the  opportunity  to  conduct 
their  business  and  seek  their  happiness  that  they  now 
enjoy  Xo  more  are  there  rev'olutions  and  fusillades  of 
musketrA\  Xo  more  are  there  the  machinations  of  self- 
seeking  Avould-be  dictators,  looking  for  plunder  and  a 
subsequent  oixum  aim  dignitate  in  Paris.  All  of  that  has 
been  done  away  Avith,  and  the  common  people  like  the 
change.  What  Mexico  needs  is  a  similar  order. 
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A  View  of  DeatSii  Valley 

Extravagant  and  ridiculous  statements  regarding  the 
deA’elopment  of  California  mines,  recently  appearing  in 
the  daily  and  AV'eekly  neAvspapers,  Avill  add  nothing  to  the 
fame  of  the  state,  but  rather  tend  to  discourage  invest¬ 
ment  and  retard  the  progress  of  the  mining  industry.  Two 
instances  of  this  extraordinary  publicity  are  samples  of 
astonishing  ignorance  of  practical  mining,  or  of  Avillful 
misrepresentation;  and  they  come  from  sources  that  are 
supposed  by  the  general  public,  unacquainted  Avith  the 
actual  mining  conditions,  to  be  authentic. 

A  leading  San  Francisco  daily,  commenting  on  the 
recent  find  of  loaf  gold  in  a  mine  on  the  Mother  Lode, 
saA’s :  “At  a  depth  of  125  ft.  a  blast  uncoA’ered  virgin  gold 
in  crystal  formation,  some  of  the  sheets  being  nearly  the 
extent  of  a  man’s  hand,  and  the  ore  running  more  than 
$25,000  a  ton.  This  is  surely  a  complete  ansAver  to 
those  pessimists  Avlio  have  been  declaring  that  the  Mother 
Lode  is  exhausted.”  The  practical  miner  and  intelligent 
investor  in  mines  needs  no  other  comment  on  this  ridicu¬ 
lous  statement  than  that  if  there  are  any  pessimists  Avho 
have  been  declaring  that  the  Mother  Lode  is  exhausted, 
they  are  as  ignorant  of  mining  as  tlie  Avriter  of  the  editor¬ 
ial  from  Avhich  the  above  is  quoted. 

The  other  ridiculous  statement  is  tempered  Avith  gen¬ 
eralities,  and  much  of  its  extravagance  may  be  at¬ 
tributed  to  the  rosy  vicAV  taken  by  the  reporter  Avho  in- 
tervieAA’ed  the  state  official.  The  folloAving  excerpts  quoted 
from  the  reporter’s  account  of  the  intervicAV  are  fair  sam¬ 
ples  of  the  Avhole,  Avhich  reads  like  a  wildcat  prospectus 
instead  of  the  sober  statement  of  a  man  employed  to  ex¬ 
amine  and  report  on  the  mineral  resources  of  southern 
California.  “It  is  like  the  return  of  the  days  of  old 
and  days  of  gold  all  through  the  great  mining  region. 

.  .  .  Plvery  camp  I  visited  is  ])rospering  .  .  Why, 

the  public  Avould  be  amazed  to  knoAV  of  the  richness  of 
some  of  the  recent  discoveries  .  .  I  began  this  trip  in 

Xovember  and  Avas  constantly  in  the  mining  districts  ex¬ 
cept  in  January,  Avhen  I  Avas  in  Xcav  York  City.  ‘We 
have  millions  of  dollars  for  investment  in  southern  Cali¬ 
fornia’  Avas  the  message  I  brought  West,  and  since  then 
there  has  been  no  difficulty  in  obtaining  money  for  the 
development  of  legitimate  mining  enterprises.  The  finan¬ 
ciers  of  the  East  AA-ere  amazed  by  Avhat  I  told  them  of  the 
vast  mineral  deposits  that  extend  from  Tehacipi  ])ass 
to  the  Xeedles.  .  .  .Death  A'allcy  is  getting  a  neAv  lease 

of  life  also.”  It  is  encouraging  to  knoAV  that  since  the 
official  visit  to  Xcav  York  there  has  been  no  difficulty  in 
getting  money ;  but  to  those  Avho  have  looked  into  Death 
Valley  Avhen  it  Avas  red,  the  assurance  that  the  valley 
is  getting  a  ncAv  lease  of  life  is  like  aAV’akening  from 
sleep  on  the  varnished  rocks  of  Wild  Rose  Avash  to  find  a 
rattlesnake  Avithin  the  blankets. 

Death  Valley  has  at  times  a  blood-red  hue,  and  at  other 
times  a  Avhitish  bloom,  vieAved  from  the  rim.  Anyone 
Avho  spends  a  feAV  hours  looking  doAvn  into  it  thinks  it 
very  much  dead.  Wild  Rose  Avash  is  a  broad  stretch  of  des¬ 
ert  to  be  crossed  on  the  road  betAveen  Borax  flat  and  Death 
Valley.  It  contains  a  fine  example  of  AA'hat  is  knoAvn  as 
“desert  varnish,”  which  covers  the  rock  AV'ash.  Borax 
lake  has  also  the  red  coloring,  though  of  less  deathly  ap¬ 
pearance  than  Death  Valley. 

Such  writers  as  we  have  been  criticizing  simply  make 
the  mining  industry  look  ridiculous. 
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BY  THE  WAY 


The  following  excerpt  is  taken  from  the  Saturday 
magazine  section  of  a  leading  Canadian  newspaper,  and  is 
subheaded : 

Experiences,  grave  and  gay,  in  Northern  British  Colum¬ 
bia,  introducing  some  exciting  hunting  incidents.  Altogether 
a  most  readable  narrative,  told  in  a  free-and-easy,  unconven¬ 
tional  style.  BY  G.  II.  KIBBEY. 

The  “narrative”  coinmences  thus:  “Some  years  ago  I 
bought  the  claims  of  some  miners  who  had  ‘gone  bust’  in 
the  northernmost  part  of  British  Columbia,  but  it  was 
not  until  the  spring  of  last  year  that  I  was  able  to  visit 
the  claims  and  see  what  my  bargain  Avas  Avorth.” 

A  GOLD  BEEP 

It  was  on  June  29  that,  after  we  had  spent  several  days 
prospecting  in  ideal  country,  we  struck  a  great  reef.  Suffice 
it  to  say  that  when  the  stuff  was  tested  later  on  several  of 
the  samples  we  had  taken  proved  to  contain  no  less  than  98% 
of  puie  gold  in  the  metalliferous  deposit.  At  the  Engineer 
mine  itself,  in  the  vicinity  of  which  we  were  at  work,  not 
long  ago  a  thousand  ounces  of  gold-bearing  quartz  were 
taken  in  a  week. 

The  fifth  of  July  we  mushed  several  miles  from  Golden 
Gate  through  very  heavy  brush  and  tormented  by  flies  until 
we  reached  the  dozen  odd  claims  we  had  staked  out.  One 
has  to  restake  each  claim  every  year,  and  to  be  pretty  “slick” 
about  it,  for  if  it  is  known  that  there  is  any  gold  in  a  claim 
the  first  second  after  midnight  on  the  day  when  the  claim 
should  have  been  staked  out  afresh,  someone  will  come  along 
and  jump  it.  AA'e  had  lunch  the  next  day  in  a  hut  at 
Ben-My-Chree  mine,  that  was  under  76  ft.  of  snow  in  the 
previous  January. 

MINE  WORKED  BY  A  AVOMAN 

It  was  about  a  week  later  that  we  climbed  the  “mountain” 
to  the  Fred  Lawson  mine,  which  is  about  ten  miles  from 
Big  Horn,  and  I  believe  the  only  mine  in  the  world  wide 
that  is  W'orked  by  a  man  and  a  woman.  We  had  the 
pleasure  of  meeting  both  Mr.  and  Mrs.  Lawson.  Their  life 
is  indeed  a  strange  one.  Up  on  Big  Horn  creek,  ten  miles 
from  Tagish  point,  Fred  Law’son,  a  former  university  gradu¬ 
ate,  and  Mrs.  Lawson  live  together,  working  at  the  oper¬ 
ation  of  the  mine  which  Lawson  ow'ns.  The  problem  at  first 
was  to  find  mining  machinery  small  enough  to  be  operated  by 
two  people,  one  of  them  a  woman.  This  was  at  length  solved 
by  getting  a  tiny  stamp  mill,  such  as  is  sometimes  used  by 
assayers.  Water  power  was  handy,  so  Fred  Lawson  hitched 
the  stream  to  a  water  wheel.  The  mine  shaft  is  high  on  the 
mountain  side,  and  the  mill  is  located  on  the  banks  of  the 
stream.  The  problem  of  transportation  was  solved  by  rigging 
up  a  heavy  w'ire  as  an  aerial  tramway,  and  buckets  of  small 
size  are  dropped  down  this  wire  from  the  mine  to  the  shaft. 
The  Lawsons  make  a  pretty  good  living  out  of  the  mine, 
and  in  the  winter  they  trap  and  hunt. 

i'S 

Charles  H.  Uiiverzagt  sent  the  folloAving  letter  to  a 
reader  of  the  Journal  avIio  forAvarded  it  to  us: 

I  am  in  the  mining  business  as  a  miner  and  not  as  a  pro¬ 
moter.  I  am  acquiring  a  property  at  a  cost  of  three  million. 
I  can  handle  this  if  I  must,  and  take  stock  in  the  company 
for  the  purchase  price,  thus  not  encumbering  it. 

This  is  said  to  be  the  largest  property  of  its  kind  in  North 
America  with  a  tonnage  of  over  300  millions  which  will  net 
about  74c.  profit  per  ton  representing  therefore  a  large  net 
revenue.  Some  8%  has  already  produced  20  millions. 

INQUIRY 

What  portion  of  $250,000  operating  capital  could  you  take, 
all  things  being  satisfactory,  under  these  conditions: 

(a)  That  within  12-15  months  your  entire  investment  be 
repaid  with  8%  Interest. 

(b)  That  your  stock  bonus  would  then  earn  you  an  aver¬ 
age  net  income  for  a  long  period  of  years  of  100%  of  your 
original  investment,  or,  if  you  desired  to  dispose  of  it  on  the 
repayment  of  your  Investment  it,  the  Bonus,  would  return 
you  double  said  Investment. 

This  is  a  bona  fide  and  conservative  statement  which  will 
be  apparent  on  consideration.  Please  advise  on  above  in¬ 
quiry  and  particulars  will  be  sent  you.  A  certain  amount 
carries  a  directorship. 


We  do  not  knoAV  of  any  mining  property  in  North 
America  Avhich  possesses  a  tonnage  of  over  300,000,000 
that  Avill  net  about  75c.  profit  per  ton,  except  Utah  Cop¬ 
per.  This  is  about  the  profit  expected  at  the  Alaska- 
Gastineau,  but  figures  for  tonnage  at  this  property  are 
Avell  beloAv  300,000,000,  up  to  date.  Both  of  these  mines 
are  controlled  by  Mr.  Jackling  and  his  friends,  and  it 
Avould  seem  unlikely  that  they  have  appointed  Mr.  Un- 
verzagt  their  agent  to  obtain  capital.  Mr.  Unverzagt’s 
remark  that  “some  8%  has  already  produced  20  millions” 
is  cryptic;  he  neglects  to  say  20  millions  of  what. 


Probably  the  earliest  mining  operation  of  importance 
by  Avhite  men  on  the  Western  Hemisphere  was  El  Cobre 
mine,  near  Santiago  de  Cuba,  opened  by  the  Spaniards 
in  the  sixteenth  century.  It  is  rather  striking  that  the 
oldest  copper  mine  should  be  practically  the  first  in  North 
America  to  adopt  the  flotation  process.  It  is  noAv  using 
the  Minerals  Separation  ]irocess  and  obtaining  a  recovery 
of  about  85%,  instead  of  the  67%  extraction  obtained 
in  its  gravity  concentration  mill  built  only  a  feAv  years 
ago.  This  modern  mill  Avas  abandoned  Avhen  it  AV'as 
found  that  the  flotation  process  Avould  giAe  a  better  re- 
coA'ery;  the  difficulty  Avith  respect  to  the  handling  of  the 
flotation  concentrates  has  been  overcome  by  the  installa¬ 
tion  of  an  Oliver  filter  Avhich  reduces  the  moisture  con¬ 
tent  of  the  concentrates  to  about  10%.  Several  other 
North  American  copper  com]ianies  have  installed  the 
Minerals  Separation  process,  but  only  tAVo  or  three  of 
these  plants  are  on  a  commercial  basis.  El  Cobre  mine 
was  opened  by  the  Spaniards  in  the  year  1532,  and  Avas 
AA’orked  intermittently  for  several  centuries,  but  repeat¬ 
edly  abandoned  on  account  of  the  heavy  floAV  of  water. 
A  number  of  attempts  have  been  made  to  unAv^ater  the 
mine,  but  these  Avere  unsuccessful  until  the  Cuba  Cop¬ 
per  Co.  undertook  the  o]ieration  of  the  property.  After 
seA'eral  years  of  heavy  pumping,  the  old  Avorkings  have 
been  unAvatered  and  a  neAv  shaft  sunk  to  the  bottom  of 
the  old  Avorkings,  1100  ft.,  at  Avhich  depth,  exploration 
Avork  Avill  noAV  he  undertaken. 

K 

At  Eagle,  on  the  Yukon,  near  the  international  bound¬ 
ary,  a  corres])ondent  says  he  once  saAv  sledge  dogs  put  to 
a  peculiar  use.  He  aatis  Avaiting  for  a  steamer  to  take  him 
doAvn  riA’er,  and  Avhile  strolling  about  to  kill  time,  was 
attracted  by  loud  hoAvlings  in  several  different  keys,  ac¬ 
companied  by  a  string  of  fluent  oaths  and  curses.  On 
iiiA'estigating  the  source  of  the  uproar  he  discovered  an 
indignant  prospector-farmer  attempting  to  plow  a  small 
field  Avith  a  team  of  five  big,  shaggy  “hu.skies.”  It  Avas 
July  5,  and  the  temperature  AA'as  85°  in  the  shade.  The 
poor  dogs,  Avith  sAvollen  tongues  hanging  from  their 
mouths,  were  struggling  gamely  in  the  hot  sun,  but  were 
moving  the  ploAV  only  by  small,  irregular  jerks.  Every 
feAV  minutes  they  Avould  throAV  themsohes  exhausted  on 
the  ground,  and  then  their  excited  master  Avould  assail 
them  Avith  whip,  boots,  and  verbal  pyrotechnics  simultane¬ 
ously.  Altogether,  it  Avas  picturesque,  but  ineffective, 
plowing.  Unluckily,  there  was  no  local  S.  P.  C.  A. 

Vi 

For  brevity  in  a  mining  report,  we  commend  the  fol¬ 
lowing  as  a  result  of  three  weeks’  work :  “I  don’t  believe 
anybody  will  ever  be  guilty  of  stealing  a  ride  out  of  that 
jilace  on  an  ore  train.” 
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The  recent  history  of  Chuquicamata,  which  is  perhaps 
the  world’s  greatest  copper  mine,  is  interesting.  One  of 
the  first  remarks  made  by  a  person  examining  the  map  of 
this  great  property,  comprising  a  large  number  of  min¬ 
ing  claims,  is:  “It  must  have  been  a  big  job  to  buy  up 
all  of  those  claims.”  In  fact,  it  was  no  great  job.  The 
contribution,  by  Claude  Vautin,  elsewhere  in  this  number 
of  the  Journal,  is  pertinent  to  this  subject. 

For  a  great  many  years  British  capitalists  have  been 
engaged  in  copper  mining  in  Chile.  They  were  there 
long  before  Americans  ever  thought  of  going  into  the 
<‘ountry.  It  was  William  Braden  who  led  the  first  great 
American  enterprise  in  Chile,  and  the  fact  that  he  had 
started  the  Braden  Copper  Co.  certainly  facilitated  the 
development  of  the  Chuquicamata  deposits.  Another  in¬ 
directly  contributory  factor  was  C.  S.  Bradley,  who  in¬ 
vented  the  Bradley  process  of  copjier  extraction.  A.  C. 
Burrage  and  Thomas  W.  Lawson  took  up  the  Bradley 
process  and  Mr.  Lawson  wrote  his  famous  book  about 
it  and  the  mines  which  became  the  property  of  the  Chino 
Copper  Co.  This  was  in  1909. 

Mr.  Burrage  was  enthusiastic  about  the  Bradley  pro¬ 
cess,  and  having  the  idea  that  many  deposits  of  low-grade 
copper  ore  could  be  exploited  with  the  aid  of  it,  he  inaug¬ 
urated  searches  for  such  deposits.  Thus  inspired,  he 
learned  of  the  Chuquicamata  deposits  and  obtained  po- 
session  of  them.  Louis  Boss,  a  mining  engineer,  of  Bos¬ 
ton,  claims  to  have  brought  Chuquicamata  to  the  atten¬ 
tion  of  Mr.  Burrage,  and  an  action  by  him  against  Mr. 
Burrage  for  nonfulfilment  of  agreement  is  now  pending 
in  Boston.  A  photograph  that  accompanies  Mr.  Vautin’s 
article  shows  Mr.  Ross  in  Chile  in  1911. 

The  collection  of  the  Chuquicamata  claims  was  a  mat¬ 
ter  of  no  great  difficulty,  inasmuch  as  they  were  held  liy 
two  British  companies,  dealings  being  tlmreby  rendered  a 
relatively  simple  matter.  The  British  companies  and 
the  natives  before  them  had  done  some  mining,  following 
the  richer  leads  of  ore  and  effecting  a  concentration  by 
screening  out  the  friable  copper  minerals,  obtaining  thus 
a  concentrate  rich  enough  to  ship.  Worked  in  that  way, 
however,  there  was  nothing  big  in  the  mine,  and  the 
British  companies  either  did  not  realize,  or  were  unpre¬ 
pared  to  approach  the  exploitation  on  the  gigantic  scale 
that  was  necessary  and  was  immediately  undertaken  by 
the  Guggenheims.  Mr.  Vautin’s  communication  indicates 
that  there  was  an  appreciation  of  the  magnitude  of  the 
deposits,  but  probably  there  was  an  unreadiness  to  enter 
upon  the  huge  olitlay  of  capital  that  was  rer|uired. 

At  about  this  time,  I’ope  Yeatman  and  his  staff  were 
developing  the  Braden  mine.  One  or  more  of  his  assist¬ 
ants  had  been  to  Chuquicamata  and  had  brought  back 
samples  of  its  ore,  tests  of  which  were  made  at  Braden. 
This  was  before  Mr.  Burrage  had  formally  approached 
the  Guggenheims.  Mr.  Yeatman  appreciated  the  mag¬ 
nitude  of  the  deposits  and  the  scale  upon  which  they 
would  have  to  be  exploited,  and  felt  that  his  primdpals 
were  the  logical  people  to  enter  upon  such  an  undertak¬ 
ing  and  that  the  property  would  naturally  be  brought  to 
them.  Consequently  he  prepared  himself  by  making  pre¬ 
liminary  tests  of  the  ore,  in  order  to  be  able  to  discuss 
things  when  the  time  should  come.  In  fact,  things  hap- 
[»ened  as  forecasted. 

Curiously,  the  Bradley  process  was  never  tried  either  at 


Chino  or  Chuquicamata.  In  fact,  a  plant  was  erected  at 
Anaconda,  for  which  Mr.  Lawson  and  Mr.  Burrage  joint¬ 
ly  supplied  about  $75(),()()().  A  little  more  than  a  year 
ago  this  plant  was  closed,  only  a  trifling  quantity  of  ore 
having  been  put  through  it.  However,  in  spite  of  tlic 
great  loss  suffered  in  that  venture,  Mr.  Burrage  apparent¬ 
ly  owes  his  interest  in  Chuquicamata  indirectly  to  bis 
interest  in  the  Bradley  jirtx-ess,  wherefore  his  venture  in 
that  process  was  not  wholy  unlucky. 

The  Chuquicamata  mines  are  now  owned  by  the  Chile 
Copper  Co.,  which  has  issued  $10,000,000  in  bonds,  and 
$9.5,000,000  in  stock,  divided  into  3,800,000  shares  of  $‘35 
par  value.  The  Guggenheims  as  individuals  had  75%  of 
the  stock,  and  A.  C.  Burrage  the  remaining  25%;.  The 
cost  of  tin  property  is  said  to  have  been  $‘2,000,000,  while 
the  cost  of  the  jilant  for  extraction  of  its  copper  will  be 
upward  of  $13,000,000.  Tbe  bonds  are  quoted  at  101@ 
102.  The  stock  is  not  listed,  but  there  are  said  to  have 
been  some  jirivate  transactions  at  under  $20  jK'r  share. 
Louis  Ross  claims  10%  of  Mr.  Barrage’s  stock.  So  far 
tbe  development  of  ore  in  the  property  has  been  about 
220,0(*0,000  tons,  averaging  2.2%;  copper,  but  the  engi¬ 
neers  are  sure  that  the  actual  size  of  the  orebody  is  in 
excess  of  what  has  been  so  far  developed. 

Bimtte  StmpeiPHOK’  Fairstl 
of 

The  Butte  &  Superior  has  begun  to  make  quarterly  re¬ 
ports.  The  figures  for  the  first  quarter  of  1914  follow: 

TECHNICAL  RESULTS 


Dry  tons  of  ore  milled .  97,5!t0 

Average  zinc  contents .  18.546% 

Average  silver  contents  (ounces  per  ton) .  10.3913 

Zinc  concentrates  jirodueed .  63,560,288  11). 

Ratio  of  concentration,  tori.s  ore  producing  one 

ton  concentrates .  3.07 

.Average  zinc  in  concentrates .  51.73% 

Average  silver  in  zinc  c  oncentrate.s  (ounces  per 

ton)  .  26.41 

Mill  recovery,  total  zinc  recovered  in  concenti'ates  90.84% 

Mining  cost  per  ton .  $3,244 

Milling  cost  per  ton .  $2,175 

Total  cost  per  ton,  mining  and  miliing .  $5.45 

FI.NANCIAL  RESULTS 

Net  value  of  zinc  concentrates,  after  payment  of 

freight  and  smelter  charges .  $704,780.74 

Net  value  of  le.-!d  concentrates  and  zinc  furnace 
residues,  after  payment  of  freight  and  smelter 

charges  .  161,539.67 

Miscellaneous  income  .  2, 895.70 


Total  net  v.alue  of  products  at  the  mine .  $869,216.11 

Operating  costs  .  531,974.18 


Net  operating  profits .  $337,241.93 


The  averagf'  toniiagi*  was  1084  ])er  day,  l)ut  tlie  normal 
rapacity  of  the  mill  may  be  taken  at  1200  tons. 

The  figures  for  zinc  concentrates  and  zinc  coiitenf'.:  are 
subjected  to  slight  changes  following  complete  smelting 
returns.  The  zinc  concentrates  also  carry  small  amounts 
of  gold,  copptu’  and  lead,  on  which  rt'alizations  iin;  niiide 
eventually.  There  was  jiroduced  in  addition,  887  tons 
of  lead  concentrat(‘s  running  15.34  oz.  of  silvcw  aiwl 
49.24%i  of  lead,  with  small  amounts  of  gold  and  copptw. 

Earnings  are  caleulatt'd  on  the  basis  of  5.14c.  per  lb. 
for  spdter.  Xet  returns  on  all  ])roducts  sold  correspond 
at  the  mine  to  a  gross  profit  of  $8.91  ]){‘r  ton  of  crude 
ore.  Deduction  from  this  of  tbe  operating  costs  leaves  a 
net  profit  of  $3.40.  Crediting  all  other  metals  to  zinc, 
the  cost  per  pound  of  the  gross  zinc  contents  in  the  con¬ 
centrates  was  4.12  cents. 

Development  work  of  4361  ft.  Avas  done  and  reserves 
increas(‘d,  an  especially  valuable  find  being  made  by 
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tending  the  1400-ft.  level  beyond  the  east  end  line  of  the 
“Blac  k  Roc’k”  claim  into  the  “Four  Johns.” 

In  the  mill,  a  filter  press  is  being  installed  to  reduce 
moisture  in  concentrates  and  thus  freight  charges. 

The  report  lias  the  following  to  say  about  the  flotation- 
jmtent  decision  in  San  Francisco: 

Advices  have  been  received  of  a  decision  rendered  May  4, 
1914,  by  the  United  States  Circuit  Court  of  Appeals  for  the 
ninth  circuit,  sitting  in  San  Francisco,  wherein  the  patents 
owned  by  the  Mineralt  Separation,  Ltd.,  were  held  to  be  in¬ 
valid.  These  patents  are  the  basis  of  the  suit  now  pending 
against  your  company  in  the  Federal  Court  for  the  district 
of  Montana.  The  decision,  which  is  most  comprehensive  and 
sweeping  in  its  terms,  must  effectually  dispose  of  the  pend¬ 
ing  suit  against  your  company  and  leaves  it  unhampered  in 
the  employment  of  the  metallurgical  methods,  which  were 
designed  and  perfected  by  the  engineers  of  your  company’s 
technical  staff.  While  the  outcome  of  the  suit  as  above 
stated  has  been  confidently  expected,  it  is,  nevertheless,  grat¬ 
ifying  to  see  an  end  of  the  expense  and  annoyance  of  the 
controversy  into  which  your  company’s  name  and  officials 
were  unwillingly  but  unavoidably  drawn. 

The  announcement  is  made  of  quarterly  dividends  to 
begin  with  the  second  quarter  of  1914  at  the  rate  of  $3 
per  share  per  annum. 

Mir.  oo  Cop- 

pefT  Co. 

On  Apr.  24,  1904,  the  Utah  Copper  Co.  began  opera¬ 
tions  in  its  Copperton  mill,  in  Bingham  Canon.  Thus 
it  is  only  the  brief  period  ot  10  years  that  comprises  the 
whole  history  of  the  e.vploitation  of  the  low-grade  por- 
])hyrv  ores.  During  that  time  the  Utah,  Nevada,  Miami, 
Chino,  Kay  and  Braden  companies  have  added  thousands 
of  millions  of  pounds  of  copper  to  the  world’s  supply, 
and  the  Utah  has  become  one  of  the  world’s  greatest 
mines.  To  D.  C.  Jackling,  more  than  anybody  else,  be¬ 
longs  the  credit  for  this. 

Some  recent  remarks  by  Mr.  Jackling  to  the  Boston 
News  Bureau  are  worth  repeating.  lie  said: 

“We  aim  to  make  our  annual  reports  so  complete  as 
to  every  essential  financial  and  physical  detail,  that  there 
is  very  little  which  I  can  add  to  the  recently  issued  re- 
]iort  for  1913.  I  might  say  that  it  is  not  probable  that 
the  copper  yield  })er  ton  of  ore  will  ever  again  he  as  low 
as  was  shown  in  our  1913  statement — 16  Ih.  It  is  neces¬ 
sary  at  tinu's,  as  a  matter  of  mining  economy,  to  include, 
as  operations  proceed  in  their  early  stages,  a  larger  per¬ 
centage  of  low-grade  and  foreign  material,  than  will  be 
the  case  when  our  stripping  has  been  entirely  completed 
and  we  are  enabled  to  confine  our  operations  to  general 
run  of  ore. 

“It  is  interesting  to  note  that  the  very  large  e.xpansion 
which  we  have  made  in  mill  cajiacity  during  the  past  five 
years  has  heen,  accomjilished  without  increasing  die  sur¬ 
face  area  of  our  mills.  Five  years  ago  one  of  our  great 
metallurgical  jilants  had  a  capacity  of  6000  tons  per  day; 
the  other  one  liad  a  capacity  of  3000  tons.  In  the  month 
of  !March  we  treated  24,000  tons  }4er  day,  or  an  increase 
in  capacity  of  both  mills  from  9000  tons  to  24,000,  with¬ 
out  any  increase  in  roof  area.  Incidentally,  it  takes  a 
pretty  good  mine  to  keep  pace  with  that  increase  in  mill 
capacity. 

“Nearly  a  year  ago  we  began  to  reach  the  slowing-up 
point  in  the  rapidly  increasing  capacity  of  our  concentra¬ 
tors.  During  the  past  year’s  breathing  sj^ell  we  have 
brought  the  mine  up  to  the  point  that  it  can  keep  ahead 
of  the  milling  plants.  I  never  expect  to  see  the  time, 
barring  climatic  disturbances  which  do  not  last  long. 


when  our  mine  is  not  in  easy  and  comfortable  shape  to 
furnish  a  larger  tonnage  than  the  mills  can  handle. 

“Our  underground  mining  has  heen  discontinued  for 
good,  and  this  should  enable  us  to  lop  off  two  or  three 
cents  per  ton  from  our  mining  costs,  and  when  it  is 
realized  that  we  are  handling  8,000,000  tons  of  ore  per 
year,  a  three-cent-per-ton  saving  amounts  to  an  aggregate 
of  $250,000  per  annum. 

“I  am  convinced  that  we  can  make  a  substantial  profit 
in  leaching  our  40  odd  million  tons  of  low-grade  and  par¬ 
tially  o.xidizcd  capping,  and  before  a  great  while  I  expect 
that  directors  will  authorize  some  definite  movement  in 
this  direction.  The  anticipated  profit  from  leaching  this 
low-grade  overburden  will  be  sufficient  to  retire  the  entire 
capital  of  the  Utah  Copper  Co.  at  par,  and  it  should  do 
more  than  this.  I  hope  we  will  consider  ourselves  in 
shape  to  determine  upon  some  definite  plan  in  respect  to 
this  leaching  proposition  this  year,  as  all  our  experiments 
are  about  completed.” 

m. 

Kt”oir&  Steel 

IniStitiiate 

The  spring  meeting  of  the  American  Iron  &  Steel 
Institute  was  held  at  the  Waldorf-Astoria,  New  York, 
May  22.  The  principal  part  of  the  opening  session  was 
taken  up  by  the  presidential  address  of  Judge  E.  H.  Gary 
and  the  comments  h}'  members.  The  president,  while  ad¬ 
mitting  that  business  was  not  in  very  good  condition  at 
present,  pointed  out  the  many  encouraging  factors  in  the 
situation  and  anticipated  an  early  revival.  He  dwelt  espe- 
eially  on  the  excellent  erops  whieh  now  seem  assured,  and 
on  the  probability  that  consumers’  stocks  were  at  a  very 
low  point,  and  must  soon  he  renewed.  The  tone  of  his  ad¬ 
dress  was  distinctly  hopeful  and  he  advised  mutual  as¬ 
sistance  and  cooperation.  The  discussion  following 
showed  rather  varying  opinions.  C’harles  M.  Schwab 
struck  a  pessimistic  note,  which  was  taken  up  by  a  few 
of  the  Eastern  members,  hut  it  was  noticeable  that  most 
of  the  members  from  the  Central  West  were  much  more 
hopeful  and  a  number  of  them  joined  in  expecting  an  ac¬ 
tive  revival  of  business  in  the  late  summer  or  the  fall. 

The  technical  part  of  the  meeting  included  the  follow¬ 
ing  papers  and  discussions:  “Modern  American  Blast 
Furnace  Practice,”  by  Herman  A.  Brassert;  discussion 
by  John  N.  Reese,  Arthur  J.  Boynton,  Edward  B.  Cook 
and  Richard  V.  McKay;  “Some  Developments  in  By- 
Product  Coke  Ovens,”  by  William  H.  Blauvelt;  discussion 
by  Carl  A.  Meissner;  “Selling  Policy  as  Influenced  by 
Modern  Cost  Accounting,”  by  Thomas  J.  Bray;  discus¬ 
sion  by  Charles  S.  Robinson  and  H.  D.  Westfall ;  “The 
Practical  Importance  of  Heat  Treatments  in  the  Steel- 
Wire  Industry,”  by  John  F.  Tinsley;  discussion  by  J,  W. 
Smith;  “Transportation,”  by  J.  Fred  Townsend;  discus¬ 
sion  by  Delos  W.  Cooke  and  Thomas  0.  Cole;  “Recent 
Progress  in  the  Building  of  Large  Steam  Turbines,”  by 
Francis  Ilodginson;  discussion  by  H,  G.  Stott;  “Sanita¬ 
tion  in  Panama  and  Alabama,”  by  Dr.  Lloyd  Noland ; 
discussion  by  Dr.  Sidney  McCurdy. 

At  the  dinner  in  the  evening,  a  considerable  part  of 
the  time  was  occupied  by  Dr.  Thomas  Darlington,  secre¬ 
tary  of  the  Welfare  Committee,  who  presented  an  ac¬ 
count  of  the  work  which  has  been  done  in  improving  con¬ 
ditions  of  labor  and  living  in  the  iron  and  steel  industries. 
He  said  that  over  $9,000,000  had  been  expended  under 
the  direction  of  the  committee  during  the  past  year. 
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in  the  field  of  electro-chemistry.  The  presentation  was  made 
at  Philadelphia,  May  20,  and  at  that  time  Doctor  Smith  deliv¬ 
ered  an  address  entitled  “Scientists  from  the  Keystone  State." 
The  Elliott  Cresson  medal  is  the  higrhest  award  in  the  gift  of 
the  Franklin  Institute. 

Paul  E.  Morse,  of  the  Yuba  Construction  Co.,  has  moved 
from  Merced  Falls,  Calif.,  to  Hammonton,  Calif.,  where  he 
is  to  build  two  all-steel  7»/i-cu.ft.  dredges  that  the  Yuba  Con¬ 
struction  Co.  is  to  construct  for  the  Yuba  Consolidated  Gold 
Fields.  Mr.  Morse  informs  us  that  he  has  just  finished  a  3%- 
cu.ft.  wooden  dredge  for  the  Yosemite  Dredging  &  Mining  Co., 
of  Snelling,  Calif.,  doing  the  construction  in  the  remarkable 
time  of  54  working  days,  this  including  the  installation  of 
10  units  of  Neill’s  pulsating  riffles.  This  is  the  first  gold 
dredge  in  which  that  apparatus  has  been  installed. 

Dr.  R.  W.  Raymond,  secretary  emeritus  of  the  American 
Institute  of  Mining  Engineers,  addressed  a  large  luncheon 
meeting  of  members  of  the  Colorado  Chapter  of  the  A.  I.  M. 
E.,  the  Colorado  Scientific  Society,  the  American  Mining  Con¬ 
gress,  and  the  Denver  Chamber  of  Commerce,  at  the  Savoy 
Hotel  on  May  22.  Although  suffering  with  hoarseness,  he 
gave  a  masterly  historical  sketch  of  the  formation  of  the 
states  of  the  Union  and  the  sovereign  rights  granted  them 
and  recognized  by  the  Federal  constitution.  His  arguments 
were  strong  and  were  a  severe  criticism  of  the  bureaucratic 
form  of  government  that  now  dominates  those  states  that 
have  unsettled  domains.  He  advocated  state  ownershi',;.jOf  all 
natural  resources.  May  23,  he  delivered  the  principal  address 
at  the  commencement  exercises  at  the  Colorado  School  of 
Alines,  Golden.  , 


H.  E.  Jackman  has  returned  to  Toronto,  Ont.,  from  a  pro¬ 
fessional  trip  to  the  West. 

J.  H.  Shockley,  of  New  York,  is  in  Silver  City,  N.  M.,  look¬ 
ing  after  his  mining  interests. 

J.  B.  Tyrrell,  of  Toronto,  Ont.,  has  gone  to  British  Colum¬ 
bia  to  inspect  mining  properties. 

Frank  Sweeney,  of  the  Federal  Mining  &  Smelting  Co.,  has 
returned  to  New  York  from  Idaho. 

Thomas  H.  Leggett  has  returned  to  New  York  from  a  trip 
to  California  on  professional  business. 

Percy  A.  Robbins,  general  manager  of  the  Hollinger  Mine, 
Ontario,  returned  from  a  trip  abroad  and  resumed  his  duties. 

J.  Hunt,  of  the  Broken  Hill  Mining  &  Milling  Co.,  Van¬ 
couver,  B.  C.,  sailed  from  New  York,  Alay  23,  on  his  way  to 
England. 

Franklin  Gulterman  has  returned  to  New  York  from  West 
Virginia,  where  he  was  a  witness  in  the  inquest  on  the  Eccles 
accident. 

Manager  Dickerman,  of  the  Pato  Mines  (Colombia),  Ltd., 
is  in  London,  preparing  an  exhaustive  report  on  the  Pato 
property, 

R.  L.  Crittenden  and  Emmett  Culliter,  of  Butte,  Mont.,  are 
on  the  way  to  the  Beaver  Lake  goldfields,  Saskatche*'''>n, 
where  they  will  spend  the  summer  in  prospecting. 

H.  V.  Croll  has  been  appointed  sales  manager  of  the  Amer¬ 
ican  Concentrator  Co.,  Springfield,  Ohio.  Mr.  Croll  was  with 
that  company  at  the  Philadelphia  office  for  the  past  two 
years. 

John  M.  Boutwell  has  finished  his  detailed  geological  sur¬ 
vey  of  the  Old  Dominion  property  at  Globe,  Arlz.,  and  has  re¬ 
turned  to  his  office  at  Santa  Barbara,  Calif.,  to  prepare  the 
report. 

D.  C.  Jackling,  manager  of  the  Chino  Copper  Co.,  was  a 
recent  visitor  to  the  company’s  property,  at  Santa  Rita  and 
Hurley.  N.  M.  He  was  accompanied  by  a  party  of  New 
York  friends. 

Professor  F.  von  Hille  will  investigate  the  new  mineral 
discoveries  north  of  the  Grand  Trunk  Pacific  and  east  of  Fort 
William,  Ont.,  samples  from  which  were  found  to  contain 
nickel  and  platinum. 

R.  E.  Palmer  has  given  up  his  residence  at  the  Rio  Tin  to 
mines,  and  has  taken  up  consulting  work,  with  office  at  No.  3 
Lombard  St.,  London.  He  is  still  retained  as  consulting  en¬ 
gineer  for  the  Rio  Tinto. 

W.  H.  Mosely,  formerly  drill  superintendent  of  the  Chino 
Copper  Co.,  at  Santa  Rita,  N.  M.,  started  from  New  York, 
May  23,  for  the  Belgian  Congo,  .\frica,  where  he  will  take 
charge  of  a  large  oil-drilling  outfit. 

Ambrose  Monell,  president,  and  W.  W.  Mein,  consulting  en¬ 
gineer,  of  the  Dome  Mines,  have  gone  to  Porcupine,  Ont.,  to 
inspect  the  property,  and  will  also  look  into  the  International 
Nickel  Co.’s  operations,  at  Copper  Cliff. 

Oberbergrath  Dr.  Kolbeck,  professor  of  mining  and  di¬ 
rector  of  the  Bergakademie,  at  Freiberg,  Saxony,  is  in  New 
York,  representing  his  school  at  the  celebration  of  the  50th 
anniversary  of  the  Columbia  School  of  Mines.  He  is  stopping 
at  the  Chemists’  Club,  New'  York. 

Sydney  F.  Walker,  at  the  recent  annual  meeting  of  the 
South  Wales  branch  of  the  Association  of  Mining  Electrical 
Engineers,  was  presented  with  a  handsome  gold  watch,  by 
the  members  of  the  branch,  “as  a  token  of  their  esteem  and 
respect,’’  in  connection  with  his  presidency  for  the  four  first 
years  of  the  existence  of  the  association. 

Clement  K.  Quinn,  for  seven  years  chief  engineer  for  the 
Inter-State  Mining  Co.,  the  mining  subsidiary  of  the  Jones  & 
Laughlin  Steel  Co.,  has  resigned  to  manage  the  operations  of 
a  new'ly  formed  syndicate  of  Eastern  capital,  w'hich  will  op¬ 
erate  on  the  Lake  Superior  iron  ranges,  with  offices  in  First 
National  Bank  Bldg.,  Duluth,  Minnesota. 

William  L.  Staley  has  opened  offices  at  Albuquerque, 
N.  M.,  as  consulting  engineer  and  surveyor.  He  has  practiced 
civil  and  mine  engineering  for  over  14  years,  seven  years  in 
the  coal  fields  of  Indiana  and  Illinois,  and  over  seven  years  in 
ore  mining,  milling,  irrigation,  power-plant  construction  and 
surveying  In  California  and  the  Southw'est. 

Edgar  F.  Smith,  provost  of  the  University  of  Pennsylvania, 
has  been  awarded  the  Elliott  Cresson  gold  medal  of  the 
Franklin  Institute  of  Philadelphia,  in  recognition  of  his  work 


Prof.  Alexander  K.  Kirkpatrick,  of  the  School  of  Mining 
Queen’s  University,  Kingston,  Ont.,  died  May  19  at  Cape  Tor- 
mentine,  N.  B.,  following  an  operation  for  appendicitis.  He 
was  a  native  of  Kingston,  and  a  graduate  of  the  Royal  Mili¬ 
tary  College  and  was  for  some  time  engaged  in  railway 
work  in  Egypt.  He  was  appointed  professor  of  civil  engi¬ 
neering  in  the  School  of  Alining  about  eight  years  ago.  .4. 
widow  and  several  children  survive  him. 

John  Singleton  died  suddenly  at  Randsburg,  Calif.,  May  20, 
w’hile  superintending  the  installation  of  some  machinery  at 
his  mines.  He  was  the  last  survivor  of  the  three  prospectors 
who  discovered  and  located  the  Yellow  Aster  mine  at  Rands¬ 
burg  in  1895.  ’T'he  success  of  that  mine  is  well  known.  Air. 
Singleton  and  his  fellow  prospector  Mr.  Burcham  retained  the 
chief  interest  in  the  mine,  now  of  great  value.  Since  Air. 
Burcham’s  death  Air.  Singleton  had  been  general  manager  of 
the  mine. 

Francis  J.  Peck,  of  Cleveland,  O.,  died  at  his  home  in  that 
city  Alay  16  after  a  brief  illness  from  pneumonia.  Air.  Pec'x 
was  born  at  West  Farmington,  O.,  in  1866.  He  graduated 
from  the  University  of  Alichigan.  After  being  connected  with 
the  Alansfield  Iron  Mining  Co.,  Crystal  Falls,  Alich.,  for  one 
year  as  a  chemist  and  for  one  year  with  the  Commercial 
Alining  Engineers  &  Chemists,  Chicago,  he  went  to  Cleveland 
and  opened  a  branch  office  for  that  organization.  He  later 
engaged  in  bu^  ness  for  himself  and  for  many  years  had 
made  a  specialty  of  the  analyzing  of  iron  ore. 


niiitiifiiMMtitwiiiiiri 


American  Inatitiite  of  Alining  Engineers — The  final  meet¬ 
ing  for  the  season  of  the  New  York  Section  was  held  on 
Alay  21,  at  7  p.m.,  at  Browne’s  Chop  House,  1424  Broadway, 
New  York.  Following  the  brief  annual  business  meeting  a 
beefsteak  supper  was  served,  price  $1  per  plate.  At  supper 
Oberbergredakteur  E  F.  Roeber  presided.  A  Bergmansman- 
nerchor  sang  the  old  mining  songs  of  Saxony.  Prominent 
members  of  the  institute  told  stories  of  their  experiences  at 
Freiberg  and  Clausthal. 

In  accordance  with  the  notice  sent  out  Mar.  25,  the  mem¬ 
bers  of  the  Chicago  Section  met  at  the  Sherman  House, 
Tuesday,  Apr.  14.  After  the  banquet  (Captain  Hunt  in  the 
chair),  the  following  were  elected  officers  of  the  section  for 
the  ensuing  year:  Robert  W.  Hunt,  Chicago,  chairman;  J.  A. 
Ede,  La  SaTlc,  Ill.,  vice-chairman;  Henry  W.  Nichols,  Chi¬ 
cago,  secretary-treasurer;  executive  committee:  Messrs.  Hunt, 
Ede,  Nichols  and  F.  K.  Copeland,  Chicago,  G.  M.  Davidson. 
Chicago. 
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SAN  KRANflSCO — Muy  20 

Fresh  Troubles  In  the  I’otash  War  which  has  been  waKcd 
over  the  Searles  Lake  deposits  for  the  last  year,  have  broken 
out.  Henry  E.  Lee,  a  San  Francisco  attorney,  who  disputes 
the  claims  of  the  Foreisn  Mines  Development  Co.,  has  been 
served  with  a  warrant  charging  him  with  embezzling  a  deed 
to  part  of  the  potash  land.  Charges  and  counter  charges 
have  been  made  by  the  contending  Interests  and  Lee  has  been 
shadowed  constantly  by  detectives.  A  detective  has  been 
arrested  charged  with  tapping  a  telephone  wire  leading  into 
Lee’s  office.  The  deed  in  question  was  made  by  Rudolph 
Waymlre  to  a  Mrs.  B.  D.  Comer,  of  San  Francisco.  Lee 
claims  to  have  secured  the  deed  for  a  consideration  and 
had  it  recorded  at  San  Bernardino  and  Mrs.  Comer  was 
named  as  a  trustee.  Guy  Wilkinson,  superintendent  for  the 
California  Trona  Corporation,  has  filed  suit  for  $75,000  against 
Los  An^ '  es  and  San  Bernardino  defendants,  alleging  that 
stories  regarding  his  arrest  were  caused  to  be  circulated 
and  printed  in  the  newspapers  of  the  state,  which  stories 
were  untrue. 

Rights  of  Oil  Operators  and  Oil-Land  Holders,  whose 
claims  are  based  on  railroad  patents,  must  be  determined 
by  the  decision  of  the  U.  S.  District  Court  at  San  Francisco. 
The  Southern  Pacific  company  and  other  defendants  have 
moved  to  dismiss  the  suit,  known  as  “Bill  in  Equity  46.” 
This  is  a  suit  filed  by  the  Government  to  have  declared  min¬ 
eral  in  character,  certain  lands  described  in  the  patent  from 
the  Government  to  the  Southern  Pacific  R.R.  Co.  The  suit 
applied  to  more  than  45,000  acres  of  petroleum  and  other 
mineral  lands  in  the  State  of  California.  It  is  probably  the 
most  important  suit  ever  brought  in  California,  and  possibly 
in  the  United  States,  regarding  land  values  and  the  issues 
that  must  result.  The  decision  is  expected  to  determine  the 
mineral  or  nonmineral  character  of  these  lands.  Upon  the 
decision  of  Judge  Doollng  in  the  district  court,  the  case  will 
go  on  appeal  to  the  U.  S.  Supreme  Court,  and  there  be  finally 
determined.  If  Judge  Dooling  denies  the  motion  for  dis¬ 
missal  and  the  supreme  court  approves  that  decision,  then 
the  determination  will  be  made  that  these  45,000  acres  of 
land  are  mineral  in  character.  The  lands  in  controversy  em¬ 
brace  a  wide  extent  of  rich  oil  lands.  Including  Coalinga  and 
the  Eastside  and  Westslde  fields.  The  aggregate  value  is 
scarcely  computable.  If  the  Government  wins  this  conten¬ 
tion  and  the  lands  revert  back  to  Government  ownership, 
the  result  will  be  an  enormous  supply  of  fuel  oil  conserved 
to  the  Navy.  The  defendant  companies  are  the  Southern 
Pacific  Co.,  Southern  Pacific  R.R.,  Kern  Trading  &  Oil  Co., 
Associated  Oil  Co.,  Southern  Pacific  Land  Co.,  Central  Trust 
Company  of  New  York,  Thomas  S.  King,  St.  Paul  Consolidated 
Oil  Co.,  Zler  Oil  Co.,  Fresno-San  Francisco  Oil  Co.,  Penn- 
Coallnga  Petroleum  Co.,  Aztec  Oil  Co.,  Maine  State  Oil  Co., 
Associated  Pipe  Line  Co.,  Section  Seven  Oil  Co.,  C.  F.  Iredale, 
L.  L.  Briner,  Julius  Fried,  J.  J.  A'incent,  G.  E.  Shore,  Oren 
G.  Meyers,  W.  S.  Porter,  AA”.  AA’’.  Machem,  M.  L.  AVoy  and  M. 
Madsen. 

HENAER — >I.4\  21 

Golden  Cycle  Deni  Is  Off,  according  to  General  Manager 
McGarry.  Negotiations  for  sale  of  the  property  to  New  York 
and  Paris  men  are  not  likely  to  be  resumed. 

Promotion  of  Fake  Radium-Mining  CompanleH  was  so 
well  anticipated  by  the  postal  authorities  that  a  dozen  Den¬ 
ver  men  have  been  cautioned  and  placed  under  surveillance. 
Six  of  these  promoters  have  quit  business  completely,  while 
the  others  are  seeking  cover. 

Copper  Mining  in  Colorado  would  prove  a  novelty.  To  be 
sure  the  state  has  been  for  years  credited  with  a  small  pro¬ 
duction  of  this  metal,  but  the  copper  has  been  recovered 
merely  as  a  byproduct  from  operations  that  were  conducted 
primarily  to  obtain  fhe  precious  and  the  other  base  metals. 
There  is,  however,  a  probability  that  a  mine  will  soon  be 
opened  for  the  sole  purpose  of  producing  copper.  A  new 
company  bearing  the  title.  Copper  King  Mines  Products  Co., 
owns  a  group  of  claims  near  the  line  between  Eagle  and 
Routt  Counties  in  the  vicinity  of  McCoy,  a  few  miles  from 
the  Denver  &  Salt  Lake  R.R.  Here  outcropping  sandstone 
beds  are  impregnated  with  carbonates  of  copper,  the  metallic 


content  being  said  to  average  4%.  Some  50,000  tons  of  the 
mineralized  formation  are  exposed  naturally.  Acting  con¬ 
servatively,  the  company  proposes  to  install  a  modest  50-ton 
experimental  milling  plant  while  demonstrating  the  proper 
treatment  for  the  ore  and  the  permanency  of  the  deposit. 
A  400-ft.  shaft  exposes  ore  continuously. 

S.4LT  LAKE  CITY — May  21 

A  New  High  Record  of  Copper  I’roduction  was  made  by 
the  Utah  Copper  during  April,  when  13,133,770  lb.  copper 
were  produced.  During  March  the  output  was  12,704,220  lb. 
The  Arthur  and  Magna  mills  in  April  averaged  over  24,000 
tons  per  day,  handling  up  to  25,000  tons.  Up  to  33,000  tons 
of  ore  was  loaded  at  the  mine  in  one  day,  and.  Including 
overburden,  65,000  tons  of  rock  and  ore  are  handled  daily. 
The  maximum  amount  handled  in  one  day  was  74,000  tons. 

Increased  Shipments  to  Valley  Smelters  are  coming  in 
from  some  of  the  camps,  which  have  been  unable  to  market 
ore  during  the  wMnter.  The  ore  market  in  general  is  good. 
There  is  little  zinc  ore  being  shipped  at  present  from  Tintic 
or  elsewhere  on  account  of  the  low  price  of  spelter.  Some 
uranium  and  vanadium  ore,  carnotite  from  Grand  and  Emery 
Counties,  is  being  shipped  East.  There  is  little  gold  ore 
coming  in  at  present.  Beside  the  silver-lead  ore  from  Park 
City,  Bingham  and  local  camps,  some  shipments  are  being 
received  from  Nevada  and  Idaho.  Lead  ores  have  been  stock¬ 
piled  at  different  plants.  The  production  of  copper  ore  from 
Bingham  is  Increasing,  and  from  other  parts  of  the  state 
is  about  normal. 

HOUGHTON — May  22 

ChangcH  in  Calumet  &  Hecla  Coacentrating  Methods  have 
increased  efficiency.  Change  after  change  has  been  made 
in  the  milling  methods  and  each  one  has  added  to  the  profit 
of  the  company  without  adding  to  the  cost  of  operation. 
AVhat  is  more  important  than  any  other  detail,  however,  is 
the  fact  that  these  various  improvements  have  made  it  com¬ 
mercially  possible  to  mine  a  lower  grade  of  copper  rock. 
AVhen  the  new  leaching  process  is  in  operation  successfully 
and  has  been  tried  out  slime  tailings,  when  discharged,  will 
contain  only  2  lb.  of  copper. 

Little  Tamarack  Stamp  Mill  has  been  remodeled  com¬ 
pletely  and  it  ought  to  be  able  to  crush  close  to  1300  tens 
of  rock  daily.  Allouez  shipments  to  the  mill  will  begin  June 
10.  The  mill  w’lll  more  than  care  for  the  output  of  the 
Allouez  at  present,  although  the  mine  is  in  shape  to  increase 
this  total  substantially  and  will  continue  to  make  some  ship¬ 
ments  to  the  Point  Mills  plant.  The  change  over  to  the 
Tamarack  mill  will  be  an  advantage  to  the  Allouez  company 
as  there  will  be  a  good  saving  in  freight  charges,  the  rock 
haul  being  less  than  half  as  long  as  to  Point  Mills,  a  saving 
of  5c.  per  ton  in  freight  costs. 

Plethora  of  Labor  In  the  Copper  Country  continues.  In 
fact,  labor  in  this  district  is  augmented  each  week  by  fresh 
arrivals  of  skilled  miners  from  the  iron  districts  of  Minne¬ 
sota  and  the  upper  peninsula  of  Michigan.  The  result  is  that 
the  mines  here  now  are  employing  the  largest  working  forces 
in  their  history  and  the  rock  tonnage  now  going  to  the  stamp 
mills  is  as  heavy  as  at  any  time  in  the  past,  with  every  in¬ 
dication  that  by  July  the  rock  production  as  well  as  the 
copper  output  will  break  all  previous  records  with  the  pos¬ 
sible  exception  of  the  1909  totals.  The  slackening  up  of  the 
iron-mining  industry  has  resulted  in  an  Influx  of  many 
good  Cornish  miners.  In  addition  to  these  men  many  have 
returnee^  from  Cornwall.  In  some  of  the  iron  districts  the 
number  of  idle  men  is  so  great  as  to  be  a  positive  menace  to 
the  peace  of  the  community.  Whereas  a  few  months  ago 
many  of  the  workmen  of  this  district  w'ere  on  strike  and 
refused  to  go  to  work,  they  are  now  the  most  ardent  in 
seeking  employment  of  any  kind.  In  fact,  there  are  more 
workmen  than  places.  Last  week  200  of  the  idle  men 
gathered  on  the  lakeshore  at  Hancock  and  passed  resolutions 
demanding  that  the  county  board  of  supervisors  give  them 
employment  or  provide  them  with  funds.  Calumet  &  Hecla 
is  taking  advantage  of  this  opportunity  In  every  possible 
way.  Now  the  rock  tonnage  is  greater  than  ever  before 
and  the  force  of  men  at  work  underground  is  larger  than 
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e\er.  In  addition  to  making  new  records  in  rock  tonnage 
the  development  openings  are  being  increased.  For  the  first 
few  months  immediately  following  the  strike  comparatively 
little  work  in  the  way  of  new  openings  was  done,  all  of  the 
energy  of  the  underground  men  being  devoted  to  the  task 
of  making  the  rock  tonnage  as  substantial  as  possible,  com¬ 
pared  with  the  force  at  work  underground.  While  the  gen¬ 
eral  average  of  the  Calumet  &  Hecla  rock  is  bound  to  con¬ 
tinue  to  show  a  decline  each  year  in  the  copper  recovery 
the  fact  is  that  the  falling  off  is  not  as  serious  as  most 
people  might  suppose.  Of  course,  the  total  tonnage  from 
the  rich  Calumet  conglomerate  lode  is  being  cut  down  eacli 
year  as  the  old  shafts  near  their  boundaries,  and  this  lode 
itself  shows  a  declining  copper  yield  at  greatest  depth.  This 
is  offset,  in  a  measure,  by  some  of  the  rich  rock  which  comes 
from  upper  levels  where  pillars  in  the  grade  of  rock  that 
used  to  run  from  50  to  90  lb.  per  ton  are  being  taken  out. 
While  the  conglomerate  tonnage  is  constantly  becoming  less 
the  Osceola  and  Kearsarge  lodes  are  increasing  all  the 
time.  It  must  be  said  that  both  of  these  lodes  are  gradually 
Improving  in  appearance  in  the  newer  openings  on  the  Calu¬ 
met  &  Hecla  territory  proper. 

MARUUKTTE — Miiy  22 

Shipments  of  Iron  Ore  TIiIm  Season,  unless  there  is  a  de¬ 
cided  improvement  in  trade  conditions,  will  make  a  sorry 
showing  in  comparison  with  the  outgo  the  two  preceding 
seasons,  this  notwithstanding  a  great  cut  in  prices.  "Whereas 
50,000,000  gross  tons  went  out  in  1913  and  48,000,000  tons  in 
1912,  it  is  estimated  that  as  affairs  stand  now  there  can  be 
little  hope  of  a  movement  much  in  excess  of  30,000,000  tons. 
Conditions  are  similar  to  the  season  of  1911,  when  the  outgo 
dropped  from  43, .500, 000  tons  in  ICIO  to  32,750,000  tons,  and  to 
the  season  of  1908,  when  after  42,000,000  tons  had  gone  out 
in  1907  the  shipments  fell  to  26,000,000  tons.  As  the  mining 
men  see  it,  the  depression  is  due  to  two  equally  important 
causes:  First,  the  reduction  in  the  tariff,  which  has  stimu¬ 
lated  imports  of  foreign-made  furnace  and  mill  products,  and, 
second,  the  unfortunate  position  of  the  railroads,  which  has 
closed  to  iron  and  steel  an  important  consuming  channel 
and  which  there  is  eager  hope  will  be  relieved  by  the  forth¬ 
coming  decision  of  the  Interstate  Commerce  Commission  in 
the  Eastern  freight  rates  issue.  In  view  of  the  uncertainty 
as  to  market  conditions,  none  of  the  mining  companies,  big 
or  little,  has  made  any  definite  plans  for  the  season.  It  is 
realized  that  the  recently  announced  reduction  in  ore  prices 
will  stimulate  demand,  but  it  is  conceded  generally  that  there 
will  be  no  extensive  buying  unless  business  conditions  im¬ 
prove  decidedly.  It  is  pointed  out  that  in  1908,  notwithstand¬ 
ing  a  decline  in  prices  of  50c.  per  ton  for  all  grades  com¬ 
pared  with  the  schedule  in  1907,  the  shipments  dropped  nearly 
40'"r.  On  the  other  hand,  when  in  1912  ore  prices  were  cut 
from  65c.  for  nonbessemer  and  75c.  for  bessemer,  in  com¬ 
parison  with  the  quotations  prevailing  in  1911,  the  outgo 
from  the  Lake  Superior  region  doubled  in  volume.  This  year, 
after  having  ruled  in  1913  on  a  basis  of  $4.40  for  old-range 
bessemer  and  $3.60  for  old-range  nonbessemer,  the  prices 
have  been  cut  65  and  55c.,  respectively,  to  the  schedule  pre- 
v.'xiling  in  1912.  Since  1900,  only  in  1904  have  quotations  been 
lower  and  only  in  1912  and  1905  liave  they  dropped  to  the 
«  xisting  1(  vel.  The  small  furnaceman,  the  one  owning  no 
mines,  is  benefited.  It  puts  him  in  position  to  seek  busi¬ 
ness  on  a  par  with  the  manufacturing  interests  possessing 
their  own  supplies  of  ore.  But  in  any  event,  even  if  there 
be  an  extensive  business  revival  the  next  few  months,  the 
shipments  from  the  mines  will  not  approach  the  outgo  r''- 
corded  in  either  the  last  two  years.  "With  the  season  well 
advanced,  the  movement  to  date  has  been  of  discouraglngl y 
small  proportions.  It  would  require  great  activity  to  catch 
up.  Of  this  activity  there  are  as  yet  no  indications.  Since 
the  mines  this  year  will  receive  much  lower  prices  for  their 
product,  amounting  on  a  shipment  of  35,000,000  tons  to  $20,- 
000,000  to  $25,000,000,  and  since  for  some  properties  profits 
have  almost  reached  the  vanish. ng  point,  there  is  some  ap¬ 
prehension  lest  wages  will  be  reduced.  In  this  respect  there 
is  anxiety  as  to  what  the  Steel  Corporation  will  do.  The 
entry  of  this  company  brought  to  the  Lake  Superior  region 
a  stability  never  known  before.  Its  policy  has,  in  the  main, 
been  followed  by  the  other  operators.  Should  the  corpora¬ 
tion  decide  to  scale  down  wages,  there  is  little  doubt  it 
would  be  the  signal  for  a  general  movement  in  that  direc¬ 
tion.  Thus  there  are  anxious  eyes  turned  both  toward  New 
York  and  Washington.  There  have  been  intimations  the  Steel 
Corporation  was  considering  the  question  of  a  wage  decrease. 
It  is,  however,  believed  no  action  will  be  taken  pending  the 
outcome  of  the  freight-rate  controversy.  Then,  if  the  con¬ 
tention  of  the  railroads  is  upheld  and  there  ensues  a  rush 
to  buy  iron  and  steel,  it  is  considered  in  mining  circles  that 


wage  scales  will  be  maintained  on  the  present  basis;  other¬ 
wise,  it  is  the  belief  a  paring  down  will  inevitably  follow. 
In  general,  the  mines  are  operating  on  a  quiet  basis.  4  few 
properties  that  shipped  last  season  have  been  closed.  Others 
have  reduced  forces  somewhat.  There  has,  however,  been 
no  extensive  curtailment,  the  most  important  retrenchment 
having  taken  place  recently  on  the  Gogebic  range  when  the 
Steel  Corporation  dispensed  with  the  services  of  hundreds 
of  men.  But  there  is  fear  that  unless  ore  begins  to  move 
briskly  working  forces  will  be  pruned  considerably.  At 
many  mines  stockpiles  are  becoming  so  large  there  is  loom¬ 
ing  up  the  likelihood  that  it  will  be  necessary  to  restrict 
outputs.  Dissatisfied  with  prevailing  prices,  some  producers 
decline  to  sell.  One  such  is  the  Volunteer  Ore  Co.,  at  the 
head  of  which  is  Thomas  F.  Cole,  of  Duluth,  formerly  presi¬ 
dent  of  the  Steel  Corporation’s  subsidiary,  Oliver  Iron  Mining 
Co.  No  work  is  being  done  at  the  Volunteer  company’s  prop¬ 
erty  in  the  Cascade  district  of  the  Marquette  range  other 
than  diamond  drilling.  Usually  at  the  opening  of  the  ship¬ 
ping  season  the  mines  increase  forces.  The  reverse  is  true 
this  year. 

.lOl'I.I.V — May  211 

Sale  of  the  Oronoico  CIrole  to  Turner  &  Co.,  of  New  York, 
was  concluded  May  16.  The  Oronogo  Circle,  at  Oronogo,  is 
the  largest  producing  property  in  the  Joplin  district  and 
w'ith  the  longest  and  largest  record  of  production  of  any 
mine  so  far  opened  up  in  the  field.  The  consideration,  al¬ 
though  not  made  public,  is  known  to  have  been  approxi¬ 
mately  $500,000.  The  previous  owners  were  Moose  &  Platt, 
of  Chic.ago,  Ill.  The  property  consists  of  126  acres  under 
lease  from  the  Granby  Mining  &  Smelting  Co.  The  tract  is 
in  the  heart -of.  the  famous  old  Oronogo  camp  which  has  been 
mined  ever  since  the  first  discovery  of  ore  in  the  Joplin  dis¬ 
trict.  It  was  from  this  tract  that  the  first  "grass  roots’’  lead 
discoveries  were  made  and  which  resulted  in  the  early  rush 
to  the  mining  fields.  The  camp  was  then  christened  Mlners- 
ville  but  later  was  changed  to  its  present  name,  Oronogo. 
The  first  mining  activity  was  directly  after  the  Civil  War. 
The  record  of  production  from  this  lease  alone  is  in  excess 
of  $5,000,000  and  much  of  the  record  of  the  early  production 
has  been  lost.  Since  the  present  going  concern  has  had 
charge  of  the  lease  the  output  has  been  slightly  over  $3,000,- 
000.  Ruhl  &  Shanklin,  the  engineers  who  examined  the 
property  for  the  purchasers,  estimated  the  ore  reserves  at  a 
little  over  5,000,000  tons.  Operations  are  being  conducted 
at  a  number  of  shafts  and  all  the  ore  milled  at  a  central 
Tnilling  plant.  A.  J.  Burnham  who  has  acted  as  general 
manager  for  the  property  for  the  last  five  years  will  be  re¬ 
tained-  by  the  new  owners.  The  consummation  of  the  deal 
at  this  time  has  created  the  first  real  optimism  the  district 
lias  experienced  for  some  months. 

TORON'I’O — Miiy  2:t 

Strike  of  Oil  at  Calgary  was  made  May  14,  at  the 
Dingman  well,  near  Okotoks,  36  miles  south  of  Calgary.  It 
created  great  excitement  and  there  was  a  rush  to  subscribe 
for  stock  in  the  companies  recently  organized,  many  hun¬ 
dreds  of  thousands  of  dollars  changing  hands.  The  stock 
of  the  Calgary  Petroleum  Products  Co.,  owners  of  the  well, 
rose  suddenly  from  $12.50  to  $200  per  share.  Scores  of  new 
companies  were  organized  and  100  new  brokers’  offices  opened 
within  a  few  days  after  the  discovery.  A  statement  by  O.  G. 
Devenish,  president  of  the  Calgary  Industrial  Bureau,  credits 
the  well  with  a  production  of  from  150  to  200  bbl.  per  24 
hr.  of  oil  62*  BaumO.  In  addition  to  the  oil,  the  natural-gas 
output  is  estimated  at  2,000,000  cu.ft.  J.  S.  Dennis,  assistant 
to  ITesident  Shaughnessy  of  the  Canadian  Pacific  Ry.,  stated 
th.at  there  was  no  doubt  that  a  genuine  strike  had  been  made. 
The  oil,  he  added,  is  shown  by  analysis  to  be  of  exceptionally 
high  grade.  The  Canadian  I’aclfic  owns  oil  rights  in  many 
thousand  acres  in  the  district.  The  province  of  Manitob.a 
has  taken  steps  to  prevent  investors  being  defrauded  by  wild¬ 
cat  companies  such  as  visually  flourish  during  a  period  of 
speculative  excitement.  Judge  Robson,  Public  Utilities  Com¬ 
missioner  of  the  province,  refused  to  give  permission  to  a 
number  of  brokers  who  came  from  Calgary,  to  sell  their 
stocks.  No  oil  stock  will  be  allowed  to  be  sold  until  the 
corporations  who  wish  to  place  it  on  the  market  satisfy 
Judge  Robson  that  it  is  not  of  a  speculative  character  and 
represents  a  bona  fide  well.  They  must  also  submit  a  financial 
statement  showing  that  the  enterpri.se  is  on  a  sound  basis. 
When  these  conditions  are  complied  with  a  certificate  will 
be  issued,  allowing  the  stock  to  be  sold.  A  representative 
of  an  English  company  which  has  been  for  some  time  ne¬ 
gotiating  for  the  purchase  of  extensive  oil  rights  in  North¬ 
ern  Alberta,  and  is  stated  to  be  prepared  to  expend  $2,000,000 
in  a  systematic  exploration  for  oil  is  now  on  the  way  to 
Canada. 
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ALABAMA 
Eto^vah  County 

ALABAMA  CO. — Attala  ore  mine  of  this  company  has  been 
reopened  after  a  long  shut-down,  giving  employment  to  200 
men. 

JelferMun  County 

GULF  STATES  STEEL  CORPORATION  (Birmingham) — 
Gadsden  plant  is  to  be  operated  by  electricity  purchased  from 
Alabama  Power  Co.;  $40,000  worth  of  electrical  machinery  is 
to  be  installed. 

Madison  County 

NEW  YORK-ALABAMA  OIL  CO.  (West  Huntsville) — Drill¬ 
ing  will  be  resumed.  There  has  been  no  work  done  on  well 
for  more  than  two  years,  owing  to  various  difllculties,  includ¬ 
ing  loss  of  a  string  of  tools,  breakage  of  machinery,  etc. 
Well  is  2600  ft.  deep  and  has  been  in  Trenton  limestone  for 
800  ft.  Oil  is  looked  for  below  this  limestone. 

ALASKA 

ICE  HAS  GONE  OUT  OF  TANANA  RIVER  and  sluicing 
season  has  begun  on  all  creeks.  Johnson  Bros.,  on  No.  22 
Goldsteam,  were  fii  st  operators  to  start  sluicing. 

COAL  FROM  MATANUSKA  will  be  brought  out  by  Pa- 
ciflc-Alaska  Navigation  Co.,  as  armored  cruiser  “Maryland”  is 
in  Mexican  waters  and  unable  to  go  to  Alaska  to  test,  steam¬ 
ing  qualities  of  coal  from  Matanuska  mines.  Contract  has 
been  let  for  bringing  900  tons  of  coal  to  Seattle.  When 
S.S.  “Admiral  Sampson”  returns  June  2  she  will  have  all  or  ,'i 
large  part  of  consignment  now  being  brought  to  Knik,  water 
terminal  of  Matanuska  coal  fields.  Coal  will  be  brought 
down  from  Knik  in  barges  prior  to  “Sampson’s”  arrival  and 
stored  aboard  S.S.  “Bertha”  lying  off  Fire  Island.  Coal  will 
later  be  stored  in  Government  coal  docks  at  Puget  Sound 
navy  yard  until  such  time  as  it  can  be  properly  tested. 
“Maryland”  has  been  officially  designated  to  test  Alaska  coal, 
her  officers  and  crew  being  skilled  in  this  kind  of  work,  and 
she  is  in  regard  to  coal  consumption  most  economical  vessel 
of  her  class. 

SHAW  &  BOYD  (Fairbanks) — These  operators  are  lessees 
on  claims  lying  at  head  of  Little  Eldorado  Creek  and  owned 
by  Ready  Money  Mining  Co.,  of  Fairbanks.  They  have  started 
hauling  ore  for  a  test  in  Newsboy  mill. 

WICKERSHAM  BENCH  (Fairbanks) — First  cleanup  of 
season  in  Fairbanks  district  was  made  by  Patterson,  a  lessee 
on  this  claim  on  Eva  Creek.  Ice  Interfered  to  some  extent 
with  both  sluicing  and  cleaning  up,  but  it  is  reported  that 
returns  were  satisfactory.  Sluicing  in  greater  part  of  district 
was  held  back  by  cold  weather  until  first  week  of  May. 

FAIRBANKS  GOLD  MINING  CO.  (Fairbanks) — Dredge  on 
No.  8,  above  Fairbanks  Creek,  will  be  put  in  operation  as  soon 
as  weather  permits.  A  shipment  of  machinery  for  some 
much  needed  alteiations  and  repairs  is  on  way  from  “Outside.” 
This  includes  a  tailings  elevator  to  prevent  crowding  of 
stern  of  boat  by  tailings,  as  has  happened  with  centrifugal 
pump  used. 

CHENA  RIVER  DEVELOPMENT  CO.  (Fairbanks)— J.  F. 
Struthers,  manager,  left  Fairbanks  in  May  for  property  on 
Palmer  C^reek,  in  Chena  River  district.  Ten  men  and  a 
“Keystone”  drill  were  taken  in.  Cabins  for  accommodation 
of  staff  and  crew  were  erected  during  April  and  a  large 
quantity  of  supplies  for  summer’s  work  was  transported  over 
snow.  It  is  intention  of  manager  to  confine  attention  to  ex¬ 
ploratory  and  development  work,  with  expectation  of  mov¬ 
ing  machinery  necessary  to  work  ground  on  a  large  scale 
to  claims  over  snow  next  winter. 

ARIZON.V 
Maricopa  County 

BUFFALO- ARIZONA  (Morristown) — Operations  will  be  re¬ 
sumed. 

BLACK  BUTTE  GOLD  &  COPPER  MINING  CO.  (Arlington) 

• — Operations  have  been  suspended  for  summer. 

RELIEF  (Peoria) — A  set  of  rolls  is  being  installed  to 
crush  ore  for  treatment  in  cyanide  plant.  Underground  work 
is  to  be  resumed. 

MONARCH  (AVickenburg) — It  is  reported  that  work  will 
be  resumed.  It  may  be  necessary  to  make  repairs  to  pipe  line 
before  mill  can  be  operated  again. 

SUNSET  (Aguila) — Mill  which  is  on  south  side  of  Harqua 
Hala  mountains  has  been  placed  in  commission.  Custom  work 
will  be  done  by  John  Devine,  one  of  the  owners. 

C.VLIFORNIA 
Amador  County 

PACIFIC  (Plymouth) — New  electric  hoist  is  being  installed 
as  old  equipment  was  Inadequate. 

DEFENDER  (Defender) — Steam  equipment  for  operating 
mill  has  been  replaced  by  a  gasoline  engine.  Cyanide  plant 
to  treat  tailings  dump  is  now  in  operation. 

ARGONAUT  (Jackson) — It  has  been  practically  decided 
to  erect  a  50-atamp  modern  mill.  .500  ft.  above  present  shaft. 
Tube  mills  to  be  used  for  regrinding.  New  headframe  is  to 
replace  old  wooden  structure. 

Calaveras  County 

ROYAL  CONSOIJDATED  (Hodson) — This  property,  which 
has  been  in  litigation  for  last  six  years,  has  been  sold  to  East¬ 


ern  men  and  it  is  reported  that  operations  will  shortly 
commence. 

KEENO  (Parrotts  Ferry,  A.  C.  Atherley,  San  Francisco, 
manager) — This  property  is  reported  bonded  to  Calaveras  Gold 
Mining,  Milling  &  Development  Co.,  which  will  proceed  to 
open  up  old  workings. 

Klfloradtt  County 

UNION  (El  Dorado) — It  is  reported  that  San  Francisco 
men  have  taken  a  bond  on  this  property.  It  i»  equipped  with 
60-stamp  mill,  and  was  formerly  a  large  producer. 

ENSLEY  (Fair  Play) — AV.  J.  Neale,  representing  English¬ 
men,  has  bonded  this  property  together  with  Michigan  placer 
claim,  adjoining  Slug  Gulch  hydraulic  properties.  Same 
Interests  have  also  taken  a  bond  on  Eureka  quartz  mine  at 
Cummings  and  will  begin  operations. 

Kern  C€>unfy 

SUMNER  (Kernville) — Station  at  240  level  in  new  three- 
compartment  shaft  has  been  opened  up. 

Nevada  County 

DISTRICT  ABOUT  COLUMBIA  HILL,  formerly  a  great 
hydraulic  _  camp,  is  being  inspected  by  representatives  of 
tlredging  Intensts  with  view  of  inst.alling  a  dredge. 

PREMIER  (Grass  A'aUey) — It  is  reported  that  5-stamp  mill 
will  be  erected. 

EMPIRE  (Grass  Valley) — Twenty  stamps  are  being  added 
to  present  equipment  and  new  hoist  will  be  installed. 

OUSTOM.AH  (Nevada  City) — Shaft  is  being  deepened  be¬ 
yond  1050  level  and  drifting  on  300  is  under  way. 

CASSIDY  (G.^ass  Valley) — Preparations  for  reopening  this 
former  producer  are  in  progress.  Property  adjoins  the  Em¬ 
pire. 

San  Benito  County 

PACIFIC  QUICKSILA^ER  (Little  Panoche) — Furnaces  are 
working  full  capacity  and  new  unit  will  be  installed  to  in¬ 
crease  capacity  to  30  tons  daily. 

Sierra  County 

MONARCH  (Sierra  City) — It  is  reported  that  15-ft.  vein 
has  been  encountered  in  shaft.  Company  contemplates  add¬ 
ing  10  stamps  to  present  mill. 

K.\TE  HARDY  (Forest) — Three-stamp  mill  resumed  oper¬ 
ations.  Shaft  will  be  deepened  from  present  50-ft.  level. 

RAINBOAA’’  (Alleghany) — Development  work  in  upper 
working  continues  encouraging.  New  mill  will  be  started 
soon. 

PLUMBAGO  (Alleghany) — New  Tngersoll-Rand  air  com¬ 
pressor  has  been  installed;  20-stamp  mill  now  running  full 
capacity. 

Sonoma  Cf>unty 

SONOMA  MAGNESITE  CO.  (Cazadero) — Sale  of  this  prop¬ 
erty  has  been  made  to  Chicago  men,  who  will  do  development 
work.  AVagon  road  has  been  built  to  property.  It  is  reported 
work  will  be  begun  on  installation  of  calcining  plant. 

’I'luilumne  County 

HOPE  (Sonoi-a)  Five-stamp  mill  to  be  operated  by  gaso¬ 
line  engine  is  being  built. 

'rrlnlfy  County 

BONANZA  KING  (Carrville) — A  tunnel  one  mile  long  will 
be  driven  to  intersect  v’ein  under  present  workings  and  ob¬ 
viate  use  of  aerial  tramway.  Three  shifts  will  be  employed. 

COLORADO 

Denver 

DEISTER  CONCENTRATING  CO.— Through  its  attorneys. 
Taylor  &  Hulse,  company  has  filed  suit  against  Delster  Ma¬ 
chine  Co.  in  U.  S.  district  court  for  District  of  Indiana,  for 
Infringement  of  patent  issued  to  Gustave  Overstrom  and 
purchased  by  Deister  Concentrator  Co.  Complaint  cites  that 
Deister  Machine  Co.  is  using  a  certain  feature  on  its  concen¬ 
trating  tables  called  a  “plateau,”  and  is  also  endeavoring  to 
place  this  feature  on  tables  of  other  makes.  It  is  claimed 
that  so  called  “plateau”  is  an  infringement  on  Overstrom 
patent. 

Boulder  County 

SOUTHERN  ILLINOIS  (Gold  Hill)— Modifications  in  ma¬ 
chinery  in  mill  have  been  made  and  operations  will  be  started 
soon.  AA’ood  flotation  scheme  will  be  used. 

Clear  Creek 

EMPIRE  TUNNEL  (Empire) — Retaliating  for  libel  suPs 
aggregating  $300,000,  recently  filed,  defendants  Charles  E 
Hyman,  Henry  Apple,  AA'illiam  H.  Bunge  and  D.  S.  Baird  have 
filed  countersuits  for  $200,000  against  AA’illiam  H.  La  Plant. 
J.  R.  Patty  and  M.  P.  Ryan.  Troubles  arose  among  these 
directors  over  control  of  stockholders’  meeting.  Afhong  alle¬ 
gations  are  conspiracy  in  sale  of  stock,  mismanagement,  and 
an  Illegal  granting  of  a  100-years’  lease  on  property. 

Dolorew  County 

RICO-ARGENTINE  (Rico) — Investigations  of  new  meth¬ 
ods  of  concentrating  this  complex  ore  will  be  made.  It  ia 
understood  that  a  short  lease  has  been  taken  on  Pro  Patria 
mill  for  such  work. 
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Eagle  County 

PULiPORD  DISTRICT  is  attracting  prospectors  despite 
deep  snow  that  blockades  roads.  Men  travel  on  snowshoes. 
Claims  are  being  staked  even  where  snow  lies  deep.  There 
are  no  accommodations  in  camp. 

Gilpin  County 

EAST  NOTAWAY  (Central  City) — Square  Deal  Gold  Mining 
Co.,  owners,  are  defendants  in  suit  started  by  owners  of  ad¬ 
joining  property  for  removal  of  ore  beyond  lines. 

ROCKY  MOUNTAIN  CONCENTRATOR  (Black  Hawk) — 
Plant  is  being  remodeled  to  handle  custom  ores.  Equipment 
will  include  jaw  crushers,  stamps,  and  an  original  concen¬ 
trating  table  for  which  unusual  capacity  is  claimed. 

GILI’IN-EUREKA  (Central  City) — Retis  E.  Schirmer,  man¬ 
ager  of  Newhouse  tunnel  company,  and  associates  have  ac¬ 
quired  this  mine  from  bankrupt  owners  and  have  served  no¬ 
tice  on  all  lessees  to  vacate  by  June  1.  It  is  presumed  that 
new  owners  will  operate  and  perhaps  drive  connections  from 
tunnel. 

GunniMun  County 

TIN  CUP  GOLD  DREDGING  CO,  (Tin  Cup) — New  dredge 
was  run  354  hr.  during  April,  recovering  28  oz.  gold.  Ground 
was  badly  frozen  and  early  run  was  made  for  trial  purposes. 
Ground  is  expected  to  yield  30c.  per  yd.  Operations  will  be 
resumed  now  that  ground  has  thawed. 

La  Plata  County 

CAVE  BASIN  DISTRICT  ■will  be  busy  with  prospecting 
soon  as  snow  is  gone.  For  last  t'wo  weeks  there  has  been 
rain  or  snow  every  day,  thus  delaying  activities. 

DOWELL  (Cave  Basin,  via  Ignacio) — Work  is  progressing 
and  tunnel  is  expected  to  cut  ore  exposed  In  Dowell  shaft 
within  one  month.  Many  large  boulders  of  high-grade  sil¬ 
ver-copper  ore  have  been  found  in  wash  through  which  this 
tunnel  passes. 

San  Juan  County 

RAILROAD  TO  GLADSTONE  is  now  open.  Fifty  cars  of 
concentrates  ale  ready  to  be  moved  from  Gold  King  mill. 

HERMES  (Animas  Forks) — Lower  drift  has  broken  into 
same  character  of  high-grade  ore  already  opened. 

San  Miguel  County 

TOMBOY  (Telluride) — Company  will  use  a  four-ton  Gen¬ 
eral  Electric  mine  locomotive  in  its  mines. 

BLACK  BEAR  (Telluride) — George  E.  Farish  and  W.  A. 
Dunn  have  completed  examination  for  Eastern  men. 

MICHIG-VX 

Copper 

CHAMPION  COPPER  CO.  (Painsdale) — Three  four-ton 
General  Electric  mine  locomotives  have  been  purchased. 

CALUMET  &  HECLA  (Calumet) — New  electrolytic  re¬ 
finery  at  Lake  Linden,  Mich.,  has  been  put  in  operation  and 
smeltery  and  refinery  at  Buffalo,  N.  Y.,  will  soon  be  dismantled. 
Grading  for  a  leaching  plant  has  been  commenced  at  I.ake 
Linden.  This  plant  will  be  for  extraction  of  copper  from 
slime  tailings  of  regrinding  mill  and  a  process  will  be  used 
that  has  been  developed  by  Mr.  Benedict,  nature  of  which  has 
not  yet  been  disclosed. 

Iron 

TRADERS  (Iron  Mountain) — A  force  of  150  men  is  now 
employed  getting  out  ore  at  this  pit  mine.  Antoine  Ore  Co., 
operators,  will  send  out  100,000  tons  this  season. 

MONROE  (Norway) — Rogers-Brown  Ore  Co.  will  open  this 
property  at  an  early  date  as  sale  of  a  small  quantity  of  ore 
has  been  made.  Fcrce  that  will  be  engaged  will  not  be 
large. 

REPUBLIC  (Republic) — Shareholders  of  Cambria  Steel  Co. 
will  meet  June  10  and  vote  on  proposition  of  selling  Republic 
mine  to  Cleveland-Cliffs  Co.  It  is  believed  that  deal  will  go 
through. 

ATHENS  (Negaunee) — Good  headway  is  being  made  in 
sinking  shaft  by  Cleveland-Cliffs  Iron  Co.,  but  It  will  be  two 
years  before  production  will  be  started,  ore  lying  at  a  depth 
of  2200  feet. 

HURON  MINING  CO.  (Iron  River) — Machinery,  buildings 
and  all  equipment  of  this  company  were  sold  at  auction  last 
week  and  purchased  by  Lake  Erie  Ore  Co.  for  $14,461.  Com¬ 
pany  has  60  days  in  which  to  move  property,  but  where  It 
will  be  taken  has  not  been  decided. 

RICHMOND  (Palmer) — This  is  only  mine  from  which  M. 
A.  Hanna  Co.  is  shipping  ore,  a  contract  having  been  made 
several  years  ago.  Richmond  Is  an  open  pit  and  ore  is  ex¬ 
ceedingly  hard  and  difficult  to  mine.  Ore  Is  siliceous  and  low- 
grade,  but  is  mined  cheaply  compared  with  the  underground 
mines  on  Marquette  range. 

PORTLAND  (Michigamme) — Hoose  &  Person  Construction 
Co.  has  been  given  a  contract  to  mine  ore  that  has  been  sold 
from  this  property  for  this  season’s  delivery.  Steam  shovels 
and  other  equipment  will  arrive  within  a  few  days  and  work 
will  be  started  getting  out  100,000  tons.  A  few  men  are  now 
■wmrking  in  pit  getting  tracks,  etc..  In  shape.  Mine  has  not 
been  worked  since  1912,  when  60,000  tons  was  shipped.  Ore 
is  hard  limonite  and  greatly  desired  at  some  furnaces. 

MINNESOTA 

Dalath 

A  RIOT  AT  EVELETH  was  started  by  several  hundred 
unemployed  miners,  mostly  ItaHans,  May  18.  Rioting  con¬ 
tinued  on  streets  of  Eveleth  and  at  Fayal  mine  nearby.  Mob 
demanded  at  least  10  days’  work  per  month  for  single  men 
and  15  davs  for  married  men.  Red  flag  was  prominent  and 
acts  of  vandalism  took  place.  Men  working  on  streets  were 
forced  to  stop,  and  local  mining  operations  were  temporarily 
demoralized.  Special  officers  of  Oliver  Iron  Mining  Co.  were 
hurried  to  scene  from  all  parts  of  Mesabi  range,  and  these,  in 
conjunction  with  local  police,  quelled  disturbance,  at  least 
temporarily.  A  number  of  the  ringleaders  were  arrested  and 
fined,  others  are  being  held  for  possible  deportation.  Eveleth, 


as  well  as  other  Mesabi  range  cities.  Is  making  every  effort 
to  supply  bona  fide  residents  with  work,  and  much  street 
paving,  sewer  work,  etc.,  are  being  carried  on  to  take  care  of 
unemployed. 

APRIL  ORE  SHIPMENTS — Following  is  tabulation  of  1914 
ore  sent  forward  in  April,  as  compared  to  1913  figures; 


April,  1913 


Tons 

Superior,  Wis .  252,875 

Escanaba,  Mich .  217,029 

Duluth,  Minn .  160,372 

Two  Harbors,  Minn .  145,136 

Ashland,  Wis .  53,481 

Marquette,  Mich .  37,494 


April,  1914 
Tons 
62,338 
110,729 

6V,78i 

40,838 


866,387 


269,686" 


This  shows  1913  shipments  exceeding  1914  shipments  for 
same  period  by  596,701  tons.  It  will  be  noted  that  no  ore 
went  forward  from  Duluth  docks  during  April.  Shipments 
over  these  docks  thus  far  in  May  indicate  that  1914  May  ton¬ 
nage  will  nearly  equal  1913  tonnage  for  same  month.  Soo 
Line  and  Northern  Pacific  docks  at  Superior  handled  no  ore 
in  April,  entire  tonnage  shown  going  over  Great  Northern 
docks. 


HEARING  ON  ORE  RATES  was  begun  before  Interstate 
Commerce  Commission  at  Washington,  D.  C.,  May  21.  'This 
is  upon  petition  of  independent  ore  people  for  a  reduction  in 
rate  from  60c.  Previously  same  rate  to  lake  ports  was  80c., 
but  roads  understood  to  be  controlled  by  Steel  Corporation 
reduced  it  voluntarily  to  60c.  Independents  claim  that  even 
this  rate  of  60c.  is  excessive.  In  opposition  to  this  roads 
claimed  that  roads  from  Mesabi  range  are  good  only  for 
hauling  ore,  and  as  ore  is  gradually  shipped  away  road's  are 
being  “scrapped.”  The  two  Steel  roads  are  Duluth  &  Iron 
Range  and  Duluth.  !Missal)e  &  Northern.  They  transport 
two-thirds  of  ore  mined.  Testimony  dealt  -with  whether  roads 
can  be  used  for  anything  other  than  hauling  ore.  Complainants 
called  to  stand  several  wifnesst's  to  show  that  agricultural 
possibilities  of  country  ai'e  sufficient  to  make  roads  profitable 
after  all  ore  is  mined.  In  testifying  in  regard  to  the  move¬ 
ment  of  iron  ore  from  mines  to  Head  of  the  Lakes  Rukard 
Hurd,  secretary  of  Minnesota  tax  commission,  stated  that  in 
his  opinion  there  will  be  greater  development  of  Iron-ore 
lands  in  Minnesota.  Hurd  gave  figures  showing  that  ship¬ 
ments  of  ore  from  Minnesota  mines  from  1907  to  1913,  inclu¬ 
sive,  tvere  200,000,000  tons,  but  that  visible  supply,  as  shown 
by  tax  commission’s  records,  had  increased  from  1,190,000 
tons  in  1907  to  1.413,000  tons  in  1913.  L.  B.  Arnold,  land 
agent  of  Duluth  &  Iron  Range  Road,  testified  that  his  de¬ 
partment  was  being  run  at  a  loss.  He  said  that  grant  of 
swamp  lands  to  road  from  state  amounted  to  over  600,000 
acres,  but  that  500,000  acres  were  undisposed  of.  This  land, 
he  said,  was  being  taxed  $4  per  ac!-e,  and  other  expenses  ex¬ 
ceeded  annual  revenue  of  $100,000  from  timber  sales.  A.  J. 
McGuire,  superintendent  of  Northeast  experiment  station  at 
Grand  Rapids,  testified  as  to  av’ailability  of  band  in  St.  I.ouis, 
Lake  and  Cook  Counties  for  agricultural  purposes.  He  said 
that  on  such  lands  as  were  adapted  to  agriculture,  production 
of  crops  was  about  as  good  as  average  in  other  parts  of  state. 


Cuyuna  Range 

ROWE  (Riverton) — About  100  men  are  at  w'ork.  Coni- 
jiany  expects  to  ship  400,000  tons  this  ycai’;  Soo  Line  spur 
completed  into  pit. 

BARROWS  (Barrows) — Shipments  are  40  carloads  per  day 
from  stockpile.  Accumulated  stockpile  will  he  shipped 
promptly.  This  ore  is  first  this  season  to  be  handled  through 
Northern  Pacific  dock  at  Superior. 

LONGYEAR  EXPLORATION  CO.— Company  is  exploring 
Crow  Wing  County  poor  farm  on  an  option  of  lease.  Second 
hole  drilled  recently  encountered  a  small  amount  of  iron 
ore  of  only  fair  grade,  52%.  Property  is  considered  promising. 

BRAINERD-CUYUNA  (Brainerd) — Second  shaft  has  pene¬ 
trated  to  quicksand  strata;  40-ft.  steel  x>iling  is  being  used 
to  get  through  this  zone.  First  shaft  sta»ted  by  company 
was  lost  at  same  horizon  on  account  of  quicksand  and  water. 

WILCOX  (Brainerd) — New  drop  shaft  is  but  32  ft.  from 
ore.  Several  structures  are  being  erected  on  newly  plotted 
townslte  of  Woodrow  nearby  and  preparations  are  being 
made  for  construction  of  Northein  Pacific  spur  to  mine  and 
tow’n. 

CUYUNA-MILLE  I.ACS  (Crosby)— Company  is  still  stock¬ 
piling,  but  contemplates  loading  stockpile  by  steam  shovel 
soon.  E.  E.  Marshall,  president  of  American  Manganese 
Mfg.  Co.,  of  which  Cuyuna-Mille  I.acs  is  now  a  subsidiary, 
states  that  all  plans  in  connection  with  merger  have  thus  far 
worked  out  satisfactorily. 


3Icfinbl  Range 

WISCONSIN  STEEL  CO.  (Nashw'auk) — Plans  have  been 
perfected  for  erection  of  a  $50,000  steel  and  concrete  machine 
shop.  A  new  office  building  will  also  be  erected. 

WEED  (Aurora) — American  Bridge  Co.  has  a  force  of  men 
at  work  constructing  a  steel  shaft-house.  Shaft,  recently 
completed,  will  begin  shipments  before  season  ends. 

PICKANDS,  MATHER  &  CO.,  (Hibblng)— Company  has  of¬ 
fered  prizes  to  residents  of  its  Utica  and  Albany  mine  loca¬ 
tions  for  best-kept  lawns  and  garden.s.  Oliver  Iron  Mining 
Co.  is  also  nreparing  to  allot  portions  of  its  surface  to  its 
employees  for  such  purpose. 


Vermilion  Range 


PARTITION  SALE  OP  A  MINERAL  TRACT  has  been 
ordered  by  district  court  at  Duluth  at  instance  of  owners  of 
certain  fractional  interests. 


PIONEER  (Ely) — On  May  14  working  force  was 
by  half,  150  men  being  laid  off. 


reduced 


SOUDAN — Main  shaft  will  be  sunk  300  ft.  further,  or 
or  a  total  of  1900  ft.  Sttinz  shaft  will  also  be  deepened 
300  ft.  more,  or  a  total  of  1100  ft.  These  are  deepest  shafts 
on  Vermilion  range. 
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MONTANA 
Broadwater  County 

OHIO  KEATING  MINING  CO.  (Radersburg) — A  campaign 
is  on  foot  among  stockholders  to  pay  a  voluntary  assessment 
on  nonassessable  stock  to  laise  funds  for  building  a  mill, 
rather  than  bond  or  mortgage  property.  That  plan,  however, 
will  probably  be  resorted  to  by  majority  stockholders  should 
any  considerable  number  of  stockholders  refuse  to  pay  an  as¬ 
sessment. 

Madison  County 

CORBIN  COPPER  CO.  (Butte) — It  is  rumored  that  another 
company  is  to  take  over  Blowout  mine  at  Rochester  which 
has  been  under  bond  and  lease  to  Corbin  company.  In  sink- 
Ine  shaft  Corbin  company  tapped  water  which  pumps  were 
unable  to  handle  and  which  caused  troublesome  caves  in 
shaft  making  further  development  expensive.  Resources  of 
company  had  been  taxed  recently  by  obligations  incurred  in 
purchase  and  operation  of  Gambrinus  mine  at  Butte. 

Deer  Lodge  County 

HOLDFAST  (Georgetown) — On  May  11  main  shaft  of  this 
mine  caved,  breaking  all  the  way  from  surface  to  200-ft.  level. 
Men  working  in  mine  escaped  through  an  old  incline  shaft. 
Mint'  is  near  Southern  Cross,  and  has  been  successfully 
worked  by  lessees  for  several  years.  Regular  shipments  were 
made  for  some  time  of  good-grade  ore.  Cave-in  will  neces¬ 
sitate  sinking  of  a  new  shaft. 

DEER  LODGE  VALLEY  F.-VRMS  CO. — Anaconda  company 
has  organized  this  company  to  which  it  has  deeded  its  5180 
acres  of  agricultural  lands  situated  between  Butte  and  Ana¬ 
conda.  Lands  were  transferred  for  nominal  consideration  of 
$112,300.  This  land  is  to  be  sold  to  employees  on  easy-pay- 
ments.  and  company  will  finance  and  assist  in  deyeloping 
small  farms.  Company  has  also  transferred  its  timber  lands 
in  Ravalli,  Sanders,  Missoula  and  Powell  Counties  to  a  new 
corporation  known  as  Blackfoot  T.and  Development  Co.  at  a 
nominal  price  of  $2  per  acre.  This  land  is  also  to  be  sold  to 
actual  settlers  on  easy  terms. 

AVASHOE  W’ORKS  (Anaconda) — AA'orks  on  new  2000-ton 
leaching  plant  at  this  .Anaconda  Copper  Mining  Co.’s  plant  is 
progressing  so  rapidlv  that  Manager  Mathewson  felt  justified 
in  announcing  completion  of  plant  bv  next  spring.  New 
slime  concentrator  is  proving  successful.  Plant  turns  out 
300  tons  of  concentrates  per  day.  Coal-dust  plant  for  drying 
and  grinding  coal  into  fine  powder  will  be  ready  for  use  by 
July  1.  In  mealtime  reverberatory  furnaces  are  being  re¬ 
modeled  to  be  fired  with  coal  dust  inste.ad  of  lump  coal,  which 
is  expected  to  result  in  a  great  saving  of  fuel  besides  intro¬ 
ducing  many  other  advantageous  features. 

Sliver  Bow  County 

EAST  Bl’TTE  (Butte) — On  Apr.  30,  company  paid  $100,- 
000  on  its  indebtedness,  leaving  a  balance  of  $500,000. 

BUTTE  MAIN  RANGE  (Butte) — Sinking  of  Sinbad  shaft 
from  750-  to  1200-ft.  level  will  be  started  at  once.  At  same 
time  stoping  will  be  done  on  700  level,  ore  from  which  is  ex¬ 
pected  to  pay  for  development  work.  All  necessary  machin¬ 
ery  has  been  secured.  Properties  are  in  eastern  part  of 
Butte  district. 

BUTTE-BALLAKLAVA  (Butte) — An  important  strike  was 
recently  made  on  1600-ft.  level  when  170  ft.  from  shaft  a  vein 
16  ft.  wide  was  cut;  ore  being  rich  in  copper  and  silver. 
Half  of  vein  is  first-class  ore.  Discovery  is  important  in  that 
it  disclosed  a  larger  and  high-grade  orebody  much  farther 
west  than  had  been  known.  Drifting  will  be  started  at  once. 

DAVIS  DALY  (Butte) — Shaft  sinking  at  Colorado  mine 
was  begun  May  7,  with  intention  of  sinking  to  2600-ft.  lev'el. 
It  is  estimated  that  this  work  will  be  completed  by  December 
when  crosscutting  will  be  started  from  Intermediate  levels  to 
explore  new  territory  toward  Belmont.  Funds  for  work  will 
be  furnished  by  assessment  which  will  be  paid  in  two  in¬ 
stallments  on  June  1  and  Oct.  1. 

ANACONDA  (Butte) — H.  D.  Hawks,  of  United  Metal  Sell¬ 
ing  Co.,  has  been  appointed  to  take  charge  of  mining  exhibit 
of  company  at  I’anama-Pacific  exposition  at  San  Francisco 
next  year.  He  is  making  an  inspection  of  Butte  mines, 
AVashoe  works  at  Anaconda  and  smelting  plant  at  Great  Falls 
to  collect  data  of  company’s  operations  in  its  various  mines 
and  plants  which  will  permit  him  to  plan  exhibit  as  outlined 
by  C.  F.  Kelley  upon  his  return  from  a  recent  visit  to  San 
Francisco. 

BUTTE-DULUTH  (Butte) — All  previous  records  of  pro¬ 
duction  were  broken  in  April.  Total  number  of  tons  mined 
and  milled  was  3464.  From  this.  78.380  lb.  of  electrolytic 
copper  and  22,000  lb.  of  cement  copper  were  recovered  with 
an  acid  consumption  that  was  15%  less  than  in  any  former 
month.  Three  of  the  five  new  leaching  vats  are  in  place  and 
other  two  will  be  by  end  of  month.  Including  a  new  battery 
of  10  cells,  40  cells  are  now  in  operation  in  electrolytic  plant. 
New  crushing  plant  Is  nearly  ready  for  starting,  and  with  afl 
improvements  it  is  expected  cost  of  copper  production  will  be 
materially  reduced.  Open-cut  mining  will  be  modified  by 
breaking  ore  down  to  a  tunnel  driven  below  orebody  and  by 
hauling  it  to  top  of  crusher  plane  by  electric  locomotives. 

BUTTE  &  BACORN  COPPER  CO.  (Butte)— Frank  AVhit- 
man  controls  49,500  of  5,000,000  shares  of  Butte  &  Bacorn. 
and  he  has  brought  suit  in  inte’'vention  in  district  court  to 
prevent  leasing  property  to  F.  AV.  Bacorn  for  30  years  as 
agreed  upon  by  directors  in  a  recent  meeting.  Complaint  as¬ 
serts  that  Bacorn  and  other  directors  made  lease  to  B.^corn 
with  an  8%  royalty  on  ores;  that  this  royalty  should  have 
been  at  least  20%  on  smelter  returns;  that  30  years  is  an  un¬ 
reasonable  length  of  time,  allowing  lessee  to  exhaust  ore  in 
properties  of  company.  It  is  also  charged  that  directors  who 
gave  lease  to  Bacorn  are  to  share  in  profits;  that  lease  does 
not  contain  any  provisions  whereby  operations  of  lessee  can 
be  controlled  or  checked;  that  in  general  terms  of  lease  are 
grossly  unfair  to  company  and  its  stockholders.  Suit  brought 
by  F.  AA’.  Bacorn  against  company  in  which  A\''hltman  seeks 
to  intervene,  is  an  unusual  one,  action  having  been  brought 
to  quiet  his  title  to  lease  in  question,  against  claims  of  com¬ 
pany  to  have  some  interest  and  right  in  said  lease.  Accord¬ 
ing  to  AVhitman’s  complaint  company  defaulted. 


NEVADA 

Clark  County 

GOODSPRINGS  PILGRIM  MINING  CO,  (Goodsprings)  — 
Company  has  been  incorporated  under  laws  of  Nevada  to 
operate  Pilgrim  group,  one  mile  north  of  Yellow  Pine.  Mixed 
lead-  and  zinc-carbonate  ore  has  been  developed. 

BOSS  (Goodsprings) — Material  for  aerial  tramway  is  on 
ground,  and  erection  will  begin  at  once.  AVhen  tramway  is 
completed,  copper  ore  will  be  shipped  to  Salt  Lake  smelters, 
and  it  is  expected  that  a  test-plant  will  be  erected  this  sum¬ 
mer  for  treatment  of  gold  ore,  low  in  copper. 

MOBILE  (Goodsprings) — New  aerial  tramway,  2600  ft. 
long,  IS  nearly  completed  and  it  is  expected  that  shipments  of 
ore  will  be  going  forward  before  June  1.  Ore  is  zinc  carbon- 
ate,  carrying  some  lead  and  silver,  and  will  be  shipped 
crude.  Motor  trucks  will  be  used  from  mine  to  Roach. 

POTOSI  (Arden) — Property,  now  operated  by  Empire  Zinc 
Lo.,  IS  shipping  25  tons  per  day  of  zinc-carbonate  ore  to  East¬ 
ern  smelters.  Three  Saurer  motor  trucks  are  in  operation, 
hauling  ore  from  mine  to  Arden,  20  miles;  one  trip  being 
made  per  day  per  truck.  A  considerable  tonnage  of  ore  has 
been  developed  on  lower  levels,  and  it  is  expected  that  a 
stiady  production  will  be  maintained. 

MILFORD  (Goodsprings) — Stebblns  dry  process  50-ton 
concentrator  is  completed,  and  test  runs  are  being  made. 
Ure  and  mill  products  will  be  hauled  from  mine  to  Roach,  a 
.station  on  San  Pedro,  Los  Angeles  &  Salt  Lake  R.R.,  a  dis¬ 
tance  of  12  miles,  and  motor  trucks  have  been  ordered  for 
this  purpose.  It  is  expected  that  both  lead  and  zinc  con¬ 
centrates  will  be  produced,  crude  ore  being  mixed  lead  and 
zinc  carbonate,  carrying  some  silver.  A  tramway  has  also 
been  constructed  from  upper  workings  to  mill,  and  a  gasoline 
hoist  will  be  Installed. 

YELLOAV  PINE  (Goodsprings) — New  two-compartment 
inclined  shaft  has  made  connection  with  500-ft.  level,  and  will 
u  t  further.  Some  ore  has  been  encountered  in 

shaft,  but  main  orebody  will  not  be  reached  until  a  further 
depth  of  150-ft.  Mill  continues  to  operate  but  two  shifts, 
treating  only  low-grade  ore  from  dumps  and  fills,  practicall.v 
no  ore  being  mined,  pending  completion  of  shaft.  A  new 
Fairbanks-Morse  air  compressor  has  been  installed.  A  divM- 
dend  of  1%  per  share  was  paid  Apr.  25,  but  dividend  for  May 
was  passed,  owing  to  extra  expense  incidental  to  sinking. 

Elko  County 

FLAXIE  (Jarbidge) — New  vein  has  been  opened  by  60-ft. 
crosscut.  Good  tonnage  of  milling-grade  ore  has  been  devel¬ 
oped  In  original  vein.  Some  high-grade  ore  has  also  been 
shipped. 

KERR  &  PETERSON  LEASE  (Bullion) — Creditors  have 
signed  agreement  to  put  business  in  hands  of  L.  O.  Henderson, 
who  has  been  appointed  trustee,  and  proposed  litigation  has 
been  avoided.  Aline  will  be  operated  under  direction  of  R.  T. 
Pierce,  of  Ely,  and  ore  will  be  hauled  to  either  Raines  Siding, 
on  Palisade  R.R.,  or  Van  Dillon  siding  on  AA'estern  Pacific. 

Esmeralda  County 

DARMS  COAL  MINING  CO.  (Coaldale) — Sinking  of  inclined 
shaft,  now  326  ft.  deep,  will  be  resumed. 

C.  O.  D.  CONSOLIDATED  (Goldfield) — Operations  have 
been  resumed  after  two-weeks’  shutdown  on  account  of  com¬ 
pressor  troubles. 

YELLOAA’’  TIGER  (Goldfield) — Arrangements  are  being 
made  for  resumption  of  operations.  AA'ork,  for  present,  will 
be  confined  to  drifting  on  700-ft.  level  of  shaft. 

SANDSTORM-KENDALL  (Goldfield) — First  car  of  ore 
shipped  recently  gave  returns  of  $76  per  ton  from  Hazen  sam. 
pier.  Two  more  cars,  assaying  $100  at  mine,  have  been 
shipped. 

Humboldt  County 

RYE  PATCH  (Rye  Patch) — It  is  reported  that  this  prop¬ 
erty  will  be  reopened. 

ROCHESTER  MINES  CO.  (Rochester) — It  is  stated  that 
agreement  has  been  reached  between  Joseph  F.  Nenzel,  John 
F.  Cowan  and  AA’illiam  Pitt.  Reported  terms  are  that  Nenzel 
will  sell  270,000  shares  of  stock  to  Cowan  and  Pitt  for  45c. 
per  share,  and  that  Nenzel  directors  will  resign  and  new  direc¬ 
tors  will  be  elected.  Cowan  and  Pitt  will  then  build  a  100- 
ton  mill  and  do  considerable  development  work  in  mine. 

Lincoln  County 

GOLD  CHIEF  (Pioche) — Mill  has  been  put  in  operation  and 
results  are  satisfactory. 

YUBA  LEASE  (Pioche) — Mine  crew  has  been  laid  off  until 
compressor  is  installed  .  Machine  drills  will  replace  hand 
work  as  rock  is  hard.  At  Aleadow  A’^alley  No.  3  shaft,  a  40- 
hp.  Fairbanks  engine  has  been  installed,  and  suitable  facili¬ 
ties  for  handling  a  large  tonrtage. 

Lyon  County 

NEAV  TAILING  PLANT  AT  SUTRO  is  being  built  bv  Metals 
Recovery  Co.,  of  Los  Angeles,  to  treat  old  Douglas  tailings. 
Plant  will  be  in  operation  in  a  couple  weeks,  ancl  has  been 
erected  at  cost  of  $50,000.  Tailings  will  be  moved  and  ele¬ 
vated  to  200-ton  bins  by  electrically  operated  scrapers  and 
a  conveyor  belt,  elevating  tails  75  ft.  Power  line  of  Truckee 
River  General  Electric  Co.  has  been  extended  five  miles  from 
D.nvton.  It  is  estimated  that  there  are  300.000  tons  of  tail¬ 
ings  in  pond  which  can  be  treated  at  a  profit  by  cyanidation. 

Mineral  County 

MILL  AND  CYANIDE  PLANT  AT  CANDELARIA,  of  25 
tons  dally  capacity,  is  being  built  by  Grube  &  Threlfall. 

McNAMARA  &  CAVANAUGH  (Athens) — A  five-stamp  mill 
has  just  been  completed. 

Nye  County 

WHITECAPS  (Manhattan) — Vertical  shaft  will  be  sunk 
another  100  ft.  and  east  and  west  oreshoots  developed. 


THE  ENGINEERING  &  MINING  JOURNAL 


Vol.  97.  No.  2'Z 


JIM  BUTLER  vs.  WEST  END  (Tonopah) — Answer  of  West 
End  company  to  complaint  of  Jim  Butler  will  not  have  to 
be  flled  for  another  30  days,  extending  time  to  June  13. 

WHITE  CAPS  (Manhattan) — Lessees  pulled  their  pumps 
after  only  a  few  hours’  notice,  which  was  not  sufficient  time 
for  company  to  install  its  own  pumps,  and  mine  is  rapidly 
tilling  with  water.  Company  pumps  have  been  secured  and 
will  "be  installed  at  once,  also  a  hoist. 

M.\RIS  CHALCEDONY  QUARRY  (Manhattan)— A  new 
pebble-grinding  mill  has  been  installed.  It  Is  similar  to  a 
tube  mill  except  cross-section  is  elliptical,  longer  axis  being 
12  ft.  Lining  is  pebble  material  set  in  cement.  Charge  of 
two  tons  is  treated  at  a  time  and  mill  is  run  at  25  r.p.m.  bj’ 
30-hp.  engine. 

VICTOR  (Tonopah) — Last  round  has  been  fired  in  shaft, 
which  is  now  1562  ft.  deep.  This  shaft  has  three  compart¬ 
ments  and  was  sunk  without  any  drifting  or  crosscutting 
from  it,  making  it  the  deepest  continuous  shaft  in  Nevada. 
Sump  of  22  ft.  will  be  left,  and  crosscut  started  on  1540-ft. 
level  to  cut  Murray  shoot.  Shaft  will  be  so  equipped  that 
1500  tons  daily  can  be  hoisted. 

liTT’SHETT  &  WITTENBERG  LE.ASE  (Manhattan) — Sub¬ 
leases  on  100-ft.  blocks  in  I’nion  No.  9  ground  .tre  being 
gr.anted.  .All  ores  will  be  hoisted  through  main  shaft,  where 
new  plant  has  been  installed.  Big  Pine  mine  and  mill  of 
Manhattan  Milling  &  O-e  Co.  are  also  being  operated.  Ti-ack 
from  Big  Pine  to  mill,  a  distance  of  one  mile,  will  be  laid, 
and  capacity  of  mill  will  be  increased  by  10  stamps. 

Ormuby  County 

SIXTY-FOOT  DREDGE  .\T  EMPIRE  has  been  completed 
and  will  be  put  in  operation  as  soon  as  present  high  water 
of  Carson  River  subsides.  This  dredge  will  be  used  on  tail¬ 
ings  from  old  Virginia  City  mills. 

Storey  County 

CONSOLID.ATED  VIRGTNT.A  (Virginia  City) — Necessary 
repairs  have  been  made  to  shaft. 

MONTE  CRISTO  (Virginia  City) — Large  cave^in  has  taken 
place.  Caved  area  on  surface,  at  largest  place,  is  30  to  40  ft. 
across,  and  ground  is  disturbed  as  far  as  engine  house  and 
shaft  collar.  Work  will  be  started  at  once  to  save  shaft. 

OPHIR  (Virginia  City) — Central  tunnel  will  be  reopened 
and  repaired,  preliminary  to  working  in  old  Burning  Moscow 
and  original  Ophir  ground,  where,  it  is  believed,  a  large  ton¬ 
nage  of  low-grade  ore  was  left,  which  can  now  be  profitably 
treated  by  cyanide. 

White  I’lne  County 

PONY  EXPRESS  (Hogum) — Water  pipe  line  is  being  tested 
and  repairs  made  preparatory  to  hydraulic  rnining.  Line  con¬ 
ducts  water  from  large  springs  on  mountain  to  property. 

BOSTON  ELY  (Ely) — Driving  drift  on  1100-ft.  level  of 
Emma  shaft  has  been  discontinued.  Ground  is  so  hard  that 
progress  of  only  62  to  63  ft.  per  mdnth  was  made  by  two 
shifts,  using  large  machine  drills.  Diamond-drilling  may  be 
done  instead  of  drifting,  in  order  to  prospect  Matilda  contact. 

XEW  MEXICO 
Eddy  County 

CARLSBAD  OIL  &  GAS  CO.  (Carlsbad) — At  1200  ft.  more 
salt  has  been  struck  beneath  75  ft.  of  limestone.  Samples 
show  potash* 

Grant  County 

LORDSBURG  ORE  SHIPMENTS  for  April  were  124  cars. 

15  MINING  CO.  (Lordsburg) — Negotiations  are  in  progress 
for  transfer  of  Three  Heroes  mines  from  Bonney  to  85  com¬ 
pany. 

JOHNNY  BULL  COPPER  CO.  (Steins) — Property  is  re¬ 
ported  to  have  been  sold  by  company  through  efforts  of 
Captain  Henry,  of  Boston  Roads.  N.  Y.,  to  a  New  York  syndi¬ 
cate.  Mine  is  developed  to  depth  of  150  ft.  by  inclined  shaft 
and  drifts.  Ore  carries  copper,  silver  and  gold. 

TEXAS 

Cherokee  County 

TEXAS  IRON  ASSOCIATION  (Philadelphia) — D.  M.  Bar¬ 
ringer,  president,  has  notified  Governor  Colquitt  that  associa¬ 
tion  would  forfeit  its  contract  with  State  of  Texas  for  op¬ 
eration  of  the  iron  mines  and  furnace  at  Rusk.  Association 
took  over  state  iron  industry  and  expended  more  than  $100,- 
000  in  developing  ore  beds  and  adding  new  equipment  to  fur¬ 
nace.  Barringer’s  reason  for  abandoning  contract  is  that 
pig  Iron  cannot  be  manufactured  in  Texas  at  a  profit  on 
account  of  excessive  freight  rates. 

UTAH 

Juab  County 

TINTIC  ORE  SHIPMENTS  for  week  ended  May  8  were 
128  cars;  those  for  week  ended  May  15,  122  cars. 

TINTIC  CENTRAL  (Eureka) — I’reparatlons  for  beginning 
work  are  being  made  by  lessees. 

TINTIC  DELMAR  (Eureka) — Work  has  been  resumed  at 
this  property,  idle  for  some  time.  Drifting  is  being  done 
from  bottom  of  100-ft.  shaft. 

KNIGHT  CHRISTENSEN  MILL  (Silver  City) — Some  ore  is 
being  put  through  this  plant,  and  it  Is  hoped  to  bring  it  up 
to  its  100  tons  capacity  in  near  future. 

COLORADO  (Silver  City) — Most  of  the  work  at  this  prop¬ 
erty  is  being  done  by  lessees.  The  treasury  is  in  good  con¬ 
dition,  and  preparations  are  being  made  for  work  on  com¬ 
pany  account. 

SCRANTON  (Eureka) — There  are  indications  that  the  ore 
lost  between  400-  and  500-ft.  levels  may  be  recovered.  A 
winze  was  sunk  on  a  streak  of  iron,  and  a  drift  driven  on 
the  600  in  search  of  the  ore.  Iron  streaks  such  as  border 
Scranton  orebodies  are  appearing  in  roof  of  drift. 

GOLD  CHAIN  (Mammoth) — A  112-hp.  motor  and  electrical 
hoisting  equipment  have  been  ordered  for  this  property.  When 
new  machinery  has  been  Installed  air  for  machine  drills  will 
be  secured  from  Grand  Central  compressor,  and  compressor 
which  is  at  present  supplying  Gold  Chain  will  be  shut  down. 


BECK  TUNNEL  (Silver  City) — This  company  is  out  of 
debt,  and  there  is  stated  to  be  $20,000  in  treasury  from 
royalties  by  lessees.  This  money  will  be  used  in  develop¬ 
ment.  Twelve  blocks  of  ground  .are  under  lease,  and  30 
men  are  employed.  A  weekly  output  of  150  tons  is  being 
produced. 

OPOHONGO  (Mammoth) — Much  development  Is  being  done 
on  company  account.  A  drift  has  been  started  from  main- 
tunnel  level  toward  a  hitherto  little  prospected  section,  where 
there  is  a  shaft  a  few  hundred  feet  deep.  Prospecting  will 
be  carried  to  greater  depth  here.  In  main  tunnel  mineralized 
quartz  has  been  opened.  Lessees  above  700  are  mining  oru 
of  good  grade. 

.Salt  l.ake  County 

UTAH  AIETAL  MINING  CO.  (Bingham) — Company  is  to 
be  reorganized  in  accordance  with  wishes  of  bondholders 
and  largest  interests.  Number  of  shares  will  be  reduced, 
and  stock  made  assessable.  Term  of  bonds  will  be  extended! 

WASATCH-UTAH  (Salt  Lake  City) — This  company,  which 
owns  ground  between  Big  and  Little  Cottr)nwood  cartons  has 
recently  opened  a  9-ln.  streak  of  ore  of  good  grade.  The 
usual  ores  carry  $3  per  ton.  A  suitable  process  for  treating 
this  material  is  being  sought,  and  experiments  are  being 
made 

BINGHAM-NEW  HAVEN’  (Bingham) — This  company  has 
Just  paid  a  dividend  of  20c.  i)er  share,  or  $45,740,  which  brings 
total  of  dividends  thus  far  up  to  $525,985.  There  are  228,690 
shai-es  outstanding.  .About  100  tons  of  ore  daily  are  being 
treated  at  mill,  and  from  75  to  100  tons  of  crude  ore  shipped. 
Two  dividends  of  10c.  i)er  share  each  were  paid  last  year. 

Siiiiiiiiit  County 

GLENCOE  UNION  (Park  City) — A  Marcy  ball  mill  Is  be- 
ing  installed,  and  another  table  added  at  this  company’s  mill. 
1<  our  jigs  and  five  tables  are  now  in  use.  New  compressor 
will  be  started  soon,  and  unwatering  of  sh.aft  will  be  begun 
Shaft  Is  down  200  ft.,  and  Is  reported  to  have  found  a 
good  streak  of  high-grade  ore.  Raising  in  milling  ore  is 
being  done.  Mill  is  working  two  shifts. 

I'tah  County 

P.ACIFIC  (.American  Fork) — This  property  is  being  in- 
spected  with  possibility  of  arranging  for  milling  low-grade 
sulphide  ore.  There  is  much  material  of  this  character  de¬ 
veloped.  Further  development  in  search  of  lead-carbonate  ore 
on  upper  levels  is  contemplated. 

AVISCOXSIX 
DoiiglaN  County 

DOUGLAS  COUNTY  POOR  FARM — A  body  of  iron  ore,  at 
350  ft.,  some  of  it  of  good  grade,  is  stated  to  have  been  en¬ 
countered  by  well  drillers  on  poor  farm,  near  Superior,  Wis. 
There  are  no  known  deposits  in  vicinity. 

C  \X.\IJA 
IlrltlMh  Coluiuhia 

BROKEN  HILL  MINING  &  MILLING  CO.  (Vancouver) — 
Dev'elopment  work  completed  to  date,  consisting  of  drift  and 
crosscuts  totals  400  ft.,  a  contract  for  300  ft.  more  having 
been  let  recently.  Ore  lies  in  a  jiay  streak  in  a  vein  100  ft. 
wide  or  more.  Contains  silver  and  copper,  sometimes  gold. 
While  copper  and  gold  contents  vary  between  wide  limits 
silver  appears  to  be  fairly  constant;  assavs  range  from  $10 
to  $40.  At  present  over  150  ft.  depth  has  been  attained  by 
developments.  Railroad  into  ilistrict  is  expecte«l  to  be  oper¬ 
ating  in  August.  Tests  are  being  made  for  suitable  con¬ 
centrating  process,  possibly  ore  will  prove  amenable  to  oil  no¬ 
tation.  J.  Hunt,  manager  who  discovered  property,  has  sailed 
for  England  to  arrange  for  financing  building  of  concentrator 
and  further  development  work. 

Ontario 

TIMISKAMING  (Cobalt) — A  new  shoot  showing  75  ft.  in 
length  of  high-grade  ore  has  been  developed. 

M1I..LER  LAKE  O’BRIEN  (Gowganda) — This  property  is 
now  operating  with  its  own  hydro-electric  power  plant. 

PORCUPINE  CROWN  (South  Porcupine) — Mill  in  April 
treated  3500  tons  of  ore  averaging  $18,  and  made  a  recovery 
of  97  per  cent. 

HOLLINGER  (Timmins) — It  is  understood  that  Anglo- 
French  Co.,  which  owned  20,000  shares,  has  been  selling  some 
of  its  holdings. 

TECK-LEBEL  SYNDICATE— This  is  a  new  London  com¬ 
pany  formed  to  acquire  claims  in  Kirkland  Lake;  20,000  £1 
shares  have  been  issued. 

MEXICO 

Chihuahua 

TECOLOTE  MINING  CO.  (Santa  Barbara) — Fire  recentlv 
destroyed  power  house,  warehouse  and  gas.,generatlng  plant. 
Property  is  owned  by  American  Smelting  &  Refining  Co  Fire 
broke  out  in  gas-generating  plant  and  is  believed  to  nave 
originated  when  sparks  from  a  switch  engine  ignited  some 
timbers.  Extent  of  the  damage  so  far  aggregates  $50,000, 
and  it  is  feared  loss  will  approximate  more  than  $300,000. 

Sunorn 

CANANEA  CONSOLIDATED — It  is  said  that  arrangement:’' 
have  been  made  to  open  mines  and  smelting  plant  which 
were  closed  down  when  foreigners  were  warned  to  leave 
Sonora.  An  agreement  for  protection  by  Constitutionalists 
has  been  reached. 

COLOMBIA 

NECHI  MINES,  LTD.  (Zaragoza) — A  circular  from  Lon¬ 
don  office  of  Orovllle  Dredging  Co.  states  that  specifications 
for  Nechl  dredge  have  neen  submitted  to  six  dredge  con¬ 
structors  in  England  and  America. 

PATO  MINES,  LTD.  (Zaragoza) — Dredge  resumed  opera¬ 
tions  Apr.  5.  Cable  report  showed  gross  returns  May  5  as 
*5272  from  39,333  cu.yd.  Engineer  W.  A.  Prichard  reports 
that  further  drilling  has  added  100  acres  to  proved  area 
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ms:tal  markets 

XKW  YORK — May  27 

The  metal  markets  have  continued  rather  quiet,  with  only 
moderate  buying  and  with  an  inclination  to  easier  prices. 

Copper,  Tin,  Lead  and  Zinc 

Copper — The  market  has  been  so  dull  that  quotations  ar-3 
scarcely  more  than  nominal.  Certain  of  the  agencies  have 
i.iaintained  their  previous  i)rice  of  14^40.  asked,  and  may 
have  realized  that  on  some  small  business  in  noncompetitive 
markets,  but  copper  has  been  freely  available  from  other 
.agencies  at  14 %c.,  delivered,  usual  terms.  Some  export  busi¬ 
ness  is  reported  on  that  basis.  Offers  to  sell  to  domestic 
manufacturers  at  the  same  price  failed  to  interest  them,  but 
some  of  them  intimated  that  they  would  buy  at  14c.,  de¬ 
livered,  usual  terms.  The  average  electrolytic  quotation  for 
the  week  is  14.004  cents. 

The  leading  producer  of  Lake  copper  is  reported  to  have 
sold  a  few  hundred  thousand  pounds  of  its  special  brand  at 
14 %c.  However,  prime  Lake  copper  has  been  available  from 
ot''er  producers  at  under  14l^c.,  cash.  New  York. 

The  standard  market  has  been  lifeless  but  firm,  and 
closes  somewhat  higher  at  £63  5s.  for  spot  and  £63  17s.  6d.  for 
three  months. 

Base  price  of  copper  sheets  was  again  decreased  ^4c.  on 
May  22,  and  is  now  19^c.  per  lb.  for  hot  rolled  and  20V4c. 
for  cold  rolled.  The  usual  extias  are  charged  and  higher 
prices  for  small  quantities.  Copper  wire  is  15@15^c.  per  lb., 
carload  lots  at  mill. 

Copper  exports  from  New  York  for  the  week  were  6608 
long  tons.  Our  special  correspondent  reports  exports  from 
Baltimore  for  the  week  at  1467  tons. 

Tin — The  market  was  rather  uninteresting  during  the 
l)ast  week.  Buyers,  who  had  liberally  supplied  their  wants 
on  Wednesday  last  withdrew  and  trading  ceased  almost  en¬ 
tirely.  The  London  market  on  the  other  hand  remained 
fairly  steady,  quotations  showing  hardly  any  change  until 
today,  when  the  market  again  became  flat  and  declined  about 
£1  from  the  highest.  The  close  is  easy  at  £148  10s.  for  spot 
and  £150  5s.  for  three  months,  and  about  32%c.  here. 

Receipts  of  Bolivian  tin  at  Liverpool  in  April  were  35 
tons  of  bars  and  2797  tons  concentrates:  the  whole  equal  to 
1713  tons  fine  tin. 

l.rad — This  has  been  the  bright  department  of  the  metal 
markets.  Some  round  tonnages  are  reported  sold  at  the 
last  prices  and  there  has  been  a  good  inquiry. 

The  London  market  is  quiet,  Spanish  lead  being  quoted 
£19;  Englisli  lead  7s.  6d.  higher. 

Spelter — Demand  has  been  very  slack  and  in  consequence 
thereof  there  has  been  a  softening  of  price.  Some  business 
realized  as  high  as  4.95c.,  St.  Louis,  but  at  that  price  there 
were  sellers  over. 

The  London  market  is  unchanged;  good  ordinaries  are 
quoted  £21  7s.  6d.;  specials  £21  15s.  per  ton. 

Base  price  of  zinc  sheets  is  now  $7  per  100  lb.,  f.o.b.  Peru, 
111.,  less  8%  discount,  with  the  usual  extras. 

Since  the  beginning  of  1914  the  unsold  stock  of  spelter  in 
the  hands  of  the  International  Convention  in  Europe  has  been 
increasing  again  and  at  the  end  of  April  it  was  estimated  that 
it  amounted  to  over  80,000  metric  tons,  a  larger  quantity  than 
was  reported  at  any  time  in  1913.  Effective  May  1,  the  Con¬ 
vention  ordered  a  curtailment  of  output  at  the  rate  of  about 
18%  by  members  of  the  Syndicate. 

ALiliKKIAX  MlNKHAliS 

Minerals  exports  from  Algeria  for  the  quarter  ended  Mar. 
31  are  reported  as  follows,  in  metric  tons: 


Ores:  1912  1913  1914 

Iron  ore .  285,151  430,360  346,299 

Copper  ore .  .  598  171 

ore .  6,018  5,990  .3,ij76 

Rine  ore .  1.5,.515  17,105  17,095 

.\ntiniony  ore .  1,075  44  . 


Exports  of  phosphates  for  the  quarter  were  133,699  tons, 
against  96,202  in  1913,  and  99,634  in  1912.  This  phosphate 
goes  chiefly  to  France. 

Pig-Iron  Production  in  Germany  In  March  is  reported  by 
the  German  Iron  and  Steel  Union  at  1,602,714  tons.  For  the 
three  months  ended  Mar.  31  the  total  make  was  in  metric  tons: 

1913  1914  ChanKe-^ 


Foundry  iron .  895,901  799,958  D.  95,94ft 

Forge  iron .  134,477  112,219  D.  22,258 

Steel  pig .  639,815  621,876  D.  17,93!) 

Bessemer  pig .  91,656  62,159  D.  29,4!)r 

Thomas  (basic)  pig .  2,972,836  3,018,518  I.  45,682 


Total .  4,734,685  4,614,730  D.  119,955 


The  total  decrease  was  2.5%.  Steel  pig  includes  spiegel 
cisen,  ferromanganese  and  all  similar  alloys. 


DAILY  PRICES  OF  METALS 


NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

May 

Sterling 

Exchange 

Silver,  Cts. 
per  Oz. 

Electrolytic, 

Cts.  per  Lb. 

Cts.  per  Lb. 

■  ji 

C  b 

^  «• 
c.  S 

^.o 

St.  Louis, 

Cts.  per  Lb. 

h 

zo 

St."  Louis, 

Cts.  per  Lb. 

21 

4.8850 

57i 

14.00 

@14.10 

33} 

3.90 

3.80 

@3.82} 

5.07} 

@5.10 

4.92} 

@4.95 

22 

4.8845 

57§ 

14.00 

@14.10 

33} 

3.90 

3.80 

@3.82} 

5.07} 

@5.10 

4.92} 

@4.95 

23 

4.8845 

57J 

13.95 

@14.05 

33} 

3.90 

3.80 

@3.824 

5.07} 
@5. 10 

4.92} 

@4.95 

25 

4.8850 

56} 

13.95 

@14.00 

33} 

3.90 

3.80 

@3.82} 

5.07} 

@5.10 

4.92} 

@4.95 

26 

4.8860 

56} 

13.95 

(0414.00 

33} 

3.90 

3.80 

@3.82} 

5.07} 

@5.10 

4.92} 

@4.95 

27 

4.8850 

57} 

13.95 

@14.00 

32} 

3.90 

3.80 

@3.82} 

5.07} 
@5. 10 

4.92} 

@4.95 

The  quotations  herein  given  are  our  appraisal  of  the  markets  for  copper,  lead 
spelter  and  tin  based  on  wholesale  contracts;  and  represent,  to  the  best  of  our 
judgment,  the  prevailing  values  of  the  metals  specified  as  indicated  by  sales  by 
producers  and  agencies,  reduced  to  basis  of  New  York,  cash,  except  where  St. 
I.ouis  is  given  as  the  basing  point.  St.  Louis  and  New  York  are  normally  quoted 
0. 1.5c.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars. 
Electrolytic  c<mper  is  commonly  sold  at  prices  including  deliveiy  to  the  consumer. 
To  reduce  to  New  York  basis  we  deduct  an  average  of  0  15c.  representing  delivery 
charges.  The  price  of  electrolytic  cathodes  is  usually  0.05  to  0. 10c.  t«low  that 
of  electrolytic;  of  casting  copper  0. 15  to  0. 25c.  below.  Quotations  for  lead  rep¬ 
resent  wholesale  transactions  in  the  OTCn  market  for  good  ordinary  brancL. 
Quotations  for  spelter  are  for  ordinary  Western  brands.  Silver  quotations  are 
in  cents  per  troy  ounce  of  fine  silver. 

Some  current  freight  rates  on  metals j^r  100  lb.,  are:  St.  Louis-New  York, 
15Jc.:  St.  Louis-Chicago,  6c.:  St.  Louis-Pittsburgh,  12Jc.:  New.  York-Bremen  or 
Rotterdam,  15c.:  New  York-Havre,  16@  17ic.;  New  York-London,  16c.;  New 
York-Hamburg,  18c.;  New  York-Triests,  22c. 


LONDON 


Copper 

1  Tin 

Lead 

Zinc 

1  Spot  1 

May 

Sil. 

ver 

£  per 
Ton 

Cts. 

K 

3  Mos. 

Best 

Sel’td 

Spot 

3  Afos. 

£  per 
Ton 

Cts. 

K 

£  per 
Ton 

Cts. 

K 

21 

26  A 

63A 

13  73 

63H 

68 

150 

151} 

18} 

4  07 

21} 

4.64 

22 

23 

26  A 

26  A 

62  }| 

13.87 

63A 

67} 

150 

151} 

18} 

4.05 

21} 

4.64 

25 

25}} 

63} 

13.70 

63} 

67} 

149} 

151} 

18} 

4.02 

21} 

4.64 

28 

26  A 

63  A 

13  73 

63  Hi 

67} 

150 

152 

18} 

4  05 

21} 

4  64 

27 

26} 

63} 

13  74 

i 

63} 

67} 

148} 

150} 

19 

4.13 

21} 

4.64 

The  above  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
All  prices  are  in  pounds  sterling  |»r  ton  of  2240  lb.,  except  silver  which  is  in 
pence  per  troy  ounce  of  sterling  silver,  0.925  fine.  Copper  quotations  are  for 
standard  copper,  spot  and  three  months,  and  for  best  selected,  price  for  the  latte 
being  subject  to  3  per  cent,  discount.  For  convenience  in  comparison  of  I.ondon 
prices,  in  {Munds  sterling  |>er  2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given:  £10  =2.17ic.;  £15  ~  3.2 

-  £25  =  5.44c.:  £70  =  15.22c.  Variations,  £1  =  0.21ic. 
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Other  Metals 

Aluminum — Business  ht.s  been  more  active,  but  there  Is 
some  competition  for  orders  and  prices  are  little  changed. 
Current  quotations  are  17%  @  18c.  per  lb.  for  No.  1  ingots, 
New  York.  London  quotations  are  £81  @83  per  long  ton — 
equal  to  17.6  @  18c.  per  lb. — for  Ingots. 

Antimony — Business  is  quiet  and  prices  are  a  shade 
easier.  Quotations  for  ordinary  antimony — Chinese,  Hun¬ 
garian,  etc. — are  5.70  @  5.90c.  per  lb.  For  special  brands  6.90 
up  to  7.50c.  Is  asked. 

Unicksllver — The  New  York  quotation  is  slightly  weaker 
at  $37.50  per  dask  of  75  lb.  for  large  lots;  53 @ 54c.  per  lb.  for 
jobbing  lots.  San  Francisco,  $37  for  domestic  orders,  and 
special  terms — usually  about  $2  less — for  export.  The  Lon¬ 
don  price  is  £7  per  flask  with  £6  17s.  6d.  asked  from  second 
hands. 

Bismutb — New  York  quotations  are  $1.80  per  lb.  for  im¬ 
ported  metal;  $1.72  for  metal  from  domestic  ores.  London 
quotation  is  7s.  6d.  per  lb.  The  price  is  controlled  by  the 
European  syndicate. 

Cadmium — The  most  recent  German  quotation  is  750  marks 
per  100  kg.— equal  to  about  81c.  per  lb. — f.o.b.  works  in 
Silesia. 

Magnesium — Current  quotation  is  $1.50  per  lb.  for  pure 
metal  in  lots  of  100  lb.  or  over.  New  York  delivery. 

Nickel — Quotations  for  ordinary  forms — shot,  blocks,  or 
plaquettes — are  40@45c.  per  Ih.,  according  to  size  of  order 
and  quality.  Electrolytic  nickel  is  5c.  per  lb.  higher. 

Selenium — Quotations  are  $3 @3.25  per  lb.  for.  lots  of  100 
lb.  or  over.  For  retail  lots  $5  per  lb.  is  asked. 

Exports  from  Baltimore  for  the  past  week  included  2332 
lb.  selenium  to  Hamburg,  Germany. 

Gold,  Silver  end  Platinum 

Gold — There  was  less  pressure  to  buy  gold  on  the  open 
market  in  London  and  no  premiums  were  paid,  the  price  be¬ 
ing  77s.  9d.  per  oz.  for  bars.  France  and  Russia  were  not 
large  takers.  In  New  York,  $4,000,000  gold  is  reported  taken 
for  shipment  to  Paris. 

Gold  receipts  at  the  Australian  Mints,  three  months  to 
Mar.  31,  were:  Sydney,  133,479  oz.;  Melbourne,  133,661;  Perth, 
352,717;  total,  619,857  oz.  The  Sydney  receipts  included  2253 
oz.  from  Papua. 

Platinum — The  market  is  practically  unchanged,  and  busi¬ 
ness  is  rather  quiet.  Dealers  still  ask  $43@44  per  oz.  for  re¬ 
fined  platinum  and  $46 @49  for  hard  metal. 

Our  Russian  correspondent  writes,  under  date  of  May  13, 
that  the  market  and  prices  are  unchanged.  I’latinum  at 
present  is  offered  only  in  small  lots  by  the  starateli,  and  is 
promptly  taken  up  by  speculators.  Current  quotations  are 
9.65  rubles  per  zolotnik,  at  Ekaterinburg,  and  37,100@37,200 
rubles  per  pood  at  St.  Petersburg — equal  to  $36.26  and  $36.11 
per  oz.,  respectively — for  crude  platinum,  83%  metal. 

Extensive  prospecting  work  is  being  carried  out  by  the 
Nikola-Pardlnski  Co.  in  the  district  of  the  same  name  in  the 
northern  Urals.  This  company  is  using  an  American  dredge, 
built  by  the  Marion  works,  and  electrically  driven.  The  com¬ 
pany  is  owned  chiefly  in  England.  It  is  reported  that  exten¬ 
sive  areas  of  platinum-bearing  gravel  have  been  uncovered. 

Iridium — The  metal  is  still  in  rather  short  supply  and 
prices  are  steady  at  $75 @78  per  oz.  Our  Russian  correspon¬ 
dent  reports  that  there  is  a  strong  and  persistent  demand  for 
osmiridium  from  the  Ural  placers,  but  none  is  offered. 

Silver — The  market  is  more  steady  at  the  decline,  which 
was  occasioned  by  the  output  of  silver  from  this  side  being 
larger  than  was  expected  by  the  London  buyers,  who  figured 
on  smaller  shipments  owing  to  the  Mexican  contraction  of 
supplies. 

Shipments  of  silver  from  London  to  the  East,  Jan.  1  to 
May  14,  as  reported  by  Messrs.  Plxley  &  Abell: 

1913  1914  ChanRcs 


India .  £2,769,000  £2,772,000  I.  £3,000 

China .  216,000  40,000  D.  176,000 

Total .  £2,98.5,000  £2,812,000  D.  £173,000 


The  net  Imports  of  gold  into  India  were  £1,265,533  for  the 
month  of  April. 

PETROLEUM 

English  papers  report  that  the  British  Admiralty  has  se¬ 
cured  control  of  the  company  which  is  prospecting  oil  lands 
in  Persia  and  which  has  already  obtained  a  number  of  pro¬ 
ducing  wells.  The  object  is  to  secure  a  supply  of  fuel  oil  for 
British  vessels  in  the  East. 


Zinc  and  Lead  Ore  Markets 

PL.VTTEVILLE,  WIS. — .May  23 

The  market  remained  the  same  this  week,  the  base  price 
for  60%  zinc  being  $39@39.50,  and  for  80%  lead,  $48  per  ten. 

SHIPMENTS  WEEK  ENDED  MAY  23 

Zinc  Lead  Sulphur 

ore,  lb.  ore,  lb.  ore,  lb. 


Week  .  2,648,840  65,300  658,100 

Year  .  59,088,180  2,439,000  18,143,6,30 


Shipped  during  the  week  to  separating  plants,  2,909,580  lb. 
zinc  ore. 

JOPLIN,  MO. — May  2:t 

Blende  remains  at  $43  high  price,  the  assay  ranging  fioin 
$38  to  $40.50  per  ton  of  60%  zinc.  Metal-base  prices  ranged 
from  $37  to  $39  per  ton.  Calamine  sold  strong,  the  poorest 
grades  selling  on  a  base  of  $21.50  per  ton  in  small  lots,  while 
carlots  sold  $22  to  $23  per  ton  of  40%  zinc.  The  average 
price  of  all  grades  of  zinc  ore  is  $36.76  per  ton. 

One  lot  of  lead  sold  at  $48  on  a  base  of  $46  iier  ton  of 
80%  metal  content.  The  average  of  all  grades  is  $46.36  per 
ton. 

SHIPMENTS  WEEK  ENDED  MAY  23 

Blende  Calamine  Lead  Values 
Totals  this  week...  8,610,430  1,014,730  1,953,620  $222,22.'. 

Totals  21  weeks...  219,366,950  14,033,840  37,879,780  $5,380,125 
Blende  value,  the  week,  $168,185;  21  weeks,  $4,307,580. 
Calamine  value,  the  week,  $8760;  21  weeks,  $155,185. 

Lead  value,  the  week,  $45,280;  21  weeks,  $917,365. 

. . . 
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NEW  YORK — May  27 

While  no  great  increase  in  orders  can  be  noted,  theie  is 
undoubtedly  a  better  feeling  in  the  trade,  with  expectations 
of  an  early  revival. 

In  finished  material  there  has  been  little  change  and  the 
mills  are  running  at  about  the  same  rate  as  for  several  weeks 
past.  Jobbers  report  a  better  trade,  however,  and  there  is  an 
increased  demand  for  bars,  sheets  and  lighter  construction 
material  generally.  Heavy  structural  material  has  been  quiet. 

The  pig-iron  market  is  improving  and  some  heavy  con¬ 
tracts  for  basic  iron  have  been  jilaced.  Foundry-iron  demand 
is  increasing  also,  and  it  is  generally  believed  that  consum¬ 
ers’  stocks  are  low  and  that  they  must  be  in  the  market  soon. 
More  activity  is  reported  by  the  merchant  furnaces,  with  un¬ 
changed  prices. 

Steel  Prudiietion  In  Gerinn«iy,  three  months  ended  Mar.  31, 


is  reported  by  the  German 

Iron  &  Steel 

Union  as 

below.  In 

metric  tons: 

Acid 

Basic 

Total 

Converter . 

26,.5()5 

2,.589,411 

2,61.5,016 

Openheartli . 

9(),<KK) 

1,817,040 

1,913,040 

Direct  eastiiiKs . 

27, 1(H) 

63.125 

90,28.5 

2.3,667 

23,667 

23.07.S 

4,665.9,80 

23i078 

Total . 

196,410 

4,469,576 

The  total  production  in 

March  was 

1,597,911  tons.  The 

Steel  production  has  not  been  reported  monthly  until  this 
year. 

PI'rrSBl'HGH — May  2« 

Steel  mill  operations  have  decreased  slightly,  and  are 
probably  at  not  much  over  50%  of  capacity.  The  mills  have 
hardly  any  accumulation  of  specifications,  and  are  making  up 
their  rolling  schedules  largely  from  week  to  week  or  even 
from  day  to  day. 

Steel  orders  are  light.  While  they  may  not  have  di¬ 
minished  much  if  any  in  the  past  10  days,  they  have  been 
running  this  month  at  considerably  below  the  average  of 
April  and  if  there  is  no  improvement  in  demand  steel  produc¬ 
tion  will  probably  have  to  be  curtailed  further. 

Prices  have  been  showing  a  slight  weakening  tendency, 
though  there  are  no  regular  declines.  Bars,  plates  and 
shapes,  which  were  held  quite  well  at  1.15c.  two  or  three 
weeks  ago,  can  be  done  at  1.1 2 Vic.  with  several  mills  in  the 
case  of  only  moderately  good  orders,  and  there  are  rumors  of 
1.10c.  being  done  in  special  cases.  Galvanized  sheets  have 
frequently  sold  at  under  2.80c.,  only  recently  regarded  as  the 
bottom. 

The  average  price  of  the  various  finished  steel  products  is 
only  about  $1  a  ton  above  the  low  level  reached  In  the 
winter  of  1911-12.  That  level  was  regarded  at  the  time  as  al¬ 
most  profitless,  whereas  the  mills  now  labor  under  disad¬ 
vantages;  their  production  is  at  a  lower  rate,  increasing  the 
burden  of  overhead,  while  they  are  paying  higher  wages. 
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throuKh  the  general  wage  advance  which  was  made  in  Feb¬ 
ruary,  11*13.  Many  of  the  smaller  mills  have  quietly  made 
some  wage  reductions,  but  the  Steel  Corporation  and  the 
large  independents  are  paying  the  old  schedules,  with  no 
definite  indication  that  they  will  make  any  reductions. 

I»lg  Iron — The  local  pig-iron  market  is  quiet  and  is  not 
bearing  out  the  predictions  of  a  couple  weeks  ago  of  better 
business  in  prospect.  The  Valley  furnaces  are  firm  in  their 
price  views,  while  buyers  will  not  take  hold.  The  American 
Steel  Foundries  business  in  basic  has  not  been  closed,  and  it 
is  not  likely  to  be  closed  soon,  as  a  bid  of  $13,  delivered,  has 
been  made,  when  the  Valley  furnaces  are  holding  out  for  $13 
at  furnace,  and  there  is  90c.  freight  involved.  Furnaces  quote: 
ifessemer,  $14;  basic,  $13;  malleable,  $13(5)13.25;  No.  2  foundry, 
$13(513.50;  forge,  $12.50(512.75,  at  Valley  furnaces,  90c.  higher 
delivered  Pittsburgh. 

FerroinangaiieMe — The  market  is  very  quiet,  with  prompt 
and  forward  English  and  German  quoted  at  $38,  Baltimore, 
with  $2.16  freight  to  Pittsburgh. 

Steel — There  is  no  inquiry  for  prompt  billets  or  sheet  bars, 
and  very  little  interest  in  third-quarter  contracts.  The  pro¬ 
ducing  mills  are  biding  their  time,  but  probably  expect 
eventually  to  shade  the  present  asking  prices  of  $20  on  bil¬ 
lets  and  $21  on  sheet  bars.  Rods  are  dull  at  $26,  Pitts¬ 
burgh. 

IHON  OUK 

Shipments  of  Lake  Superior  iron  ore  so  far  are  light,  and 
charters  of  ore  boats  outside  of  the  regular  company  lines 
are  few. 

Of  the  total  shipments  of  269,686  tons  reported  in  April, 
only  50,544  tons  went  to  Lake  Erie  ports. 

IiiiportN  of  Iron  Ore  Into  tireat  llritnin,  four  months  ended 
Apr.  30,  were  2,738,934  tons  in  1913,  and  2,070,244  in  1914;  a  de¬ 
crease  of  668,710  tons.  Imports  of  manganese  ore  were  230,- 
102  tons  in  1913,  and  170,210  in  1914;  decrease,  59,892  tons. 

COKE 

Coke  production  in  the  Connellsville  district  for  the  last 
week  is  reported  by  the  “Courier”  at  294,715  short  tons;  ship¬ 
ments,  275,880  tons.  Production  of  the  Greensburg  and  Upper 
Connellsville  districts  was  38,219  tons. 

C'onneliNville  Cokt — Some  additional  inquiry  for  second 
half  furnace  coke  h."s  appeared,  involving  about  15,000  tons  a 
month,  and  it  is  not  improbable  that  $2  will  be  shaded,  as  it 
has  been  already  on  ce’tain  cokes.  I’rompt  furnace  coke  is 
extremely  dull,  and  sellers  would  accept  $1.80.  Consumption 
is  decreasing  and  while  production  has  been  curtailed  there 
seems  still  to  be  some  accumulation. 

Coul  and  Cuke  Carried  on  Pennsylvania  K.K.  lines  east  of 
I’ittsburgh  and  Erie,  four  months  ended  Apr.  30,  in  short  tons: 

1913  1914  Changes 


Anthracite .  3,674,096  3,770,953  I.  102,857 

Bituminous .  15,914,179  16,114,420  I.  200,241 

Coke .  4,987,304  3,616.60()  D.l, 370,698 


Total .  24,575,579  23,507,979  D.l, 067,600 


The  total  decrease  this  year  was  4.3%.  ’ine  loss  was  en¬ 
tirely  in  the  tonnage  of  coke  carried. 

Fuel  Kxporta  of  Great  Britain,  four  months  ended  Apr. 
30,  in  long  tons: 

1913  1914  Changes 


Coal .  23..589,878  22,644,387  D.  94.5,491 

Coke .  3.52,390  .369,364  I.  16,974 

Briquettes .  691,.347  666,276  D.  25,071 

Bunker  coal .  6,747,177  6,659,730  D.  87,447 


Total .  31.:i80,792  30,339,757  D.  1,041,035 


Bunker  coal  is  that  sent  abroad  for  use  of  steamships  in 
foreign  trade.  Imports  were  only  12,479  tons  in  1913,  and 
11,128  tons  this  year. 

CHEMICALS  I 


NEW  YORK — May  27 

The  general  market  has  shown  some  signs  of  Improve¬ 
ment,  but  la  still  rather  quiet. 

Arsenic — Business  Is  moderate  only.  The  speculative  fea¬ 
tures  have  been  entirely  eliminated  and  the  price  is  steady 
at  $3  per  100  lb.  for  both  spot  and  future. 


Copper  Sulphate — Business  remains  on  w  .xalr  scale.  Prlcet; 
are  unchanged,  $4.65  per  100  lb.  being  quoted  for  carload 
lots,  and  $4.90  per  100  lb.  for  smaller  parcels. 

Nitrate  of  Soda — The  market  is  quiet,  there  is  some  antici¬ 
pation  of  lower  prices  when  vessels  begin  to  come  through 
the  Canal.  Current  quotations  are  2.17  %c.  per  lb.  for  spot 
and  June;  2.15c.  for  futures. 

Pyritea — Arrivals  at  Baltimore  for  the  week  Include  5963 
tons  pyrites  from  Huelva,  Spain. 

OTHER  ORES 

Recent  quotations  for  manganese  ore  in  Great  Britain  are: 
Indian  or  Brazilian,  50%  manganese,  18%  (519c.  per  unit;  48%, 
18@18%c.;  45%,  17%  (518c.;  Caucasian,  50%  manganese  is 
17@17%c. ;  48%,  16%  @  17c.  per  unit.  All  prices  are  c.i.f. 
United  Kingdom  port. 


COPPER  SMELTER’S  REPORTS 

This  table  is  compiled  from  reports  received  from  the  res|}ective  compuiiieB 
except  in  the  few  cases  noted  (by  asterisk)  as  estimated,  together  witli  the  re¬ 
ports  of  tlie  U.  S.  Dept  of  Commerce  as  to  imported  material,  and  in  tlie  main 
represents  the  crude  copper  content  of  blistei-  copper,  in  pounds.  In  those  (aises 
where  the  copper  conte.  ts  f)f  ore  and  matte  are  reportea,  the  copper  yield  tlicn 
i.s  reckoned  at  97  %.  In  computing  tlie  total  American  supply  (luplications  are 
excluded. 

January  February  March  April  May 


Alaska  shipments  2,701,258  1,803,579  2,069,960  1.279.537  _ 

Anaconda .  24,400,000  21, .300,000  23,800,000  22,9(X),(XK)  .  . 

Arizona,  Ltd .  3,474,000  3,(  62,000  3,286,000  3,570,000  _ 

('opjier  Queen ...  8,796,.358  6.987,.366  7.6:17,042  7,50.2,723  _ 

C!ihimet&  Ariz...  .5.975,0(M)  5.596,850  5,875,(X)0  5  450,000  _ 

Chino .  6,188,220  .'.642,426  5,399,814  . 

Detroit .  1.590,681  1,814,214  1,073,725  1,790,926... 

East  Butte .  1,2.56,(MK)  1,193,960  1,546,180  1,178,000  . 

Ciroux .  148,411  90,017  287,980  45,948  . 

Mason  Valiev _  944,000  L2.'4,000  1,250,000  . 

Mammoth .  1,62.5,000  1,400,000  1,800,000  1,850,000  . 

Nevada  Con .  5,791,122  4..588,243  5,218,257  . 

Oliio .  700,728  .582,000  597,520  610,518  _ 

Old  Dominion -  2,797 ,0(K)  3,066,000  2,997,000  2,779,000 

Ray .  5,  05,000  5,432,000  6,036,908  . 

Shannon .  937,4:i2  903,761  1,082,000  1,012,000  . 

Soutli  Utah .  275..569  33.3.874  406,381  . 

Tennessee .  1,474,890  1,2.32,812  1,262,184  1,370,800  ... 

United  Verde*...  3,000,000  2,700,000  3,100,000 

Utah  Copper  Co..  ]0,329,56>4  9.207,111  12,;?2:i,493  12.739,757  _ 

Lake  Superior*  . .  7,4(M),000  8.500,(¥X)  11,000,000  13,000.(K7) _ 

Non-rep.  mines*.  6,200,000  5  600,000  6,200,000  6,0(K).000  . 


Total  pro<l .  102.1(K),23.3  92,290,213  102,5.36,667 

Imp.,  bars,  etc.. .  24,504,249  19.918,448  22,676,605 


'Fotal  blister. . .  126,604,482  12,208.661  125.213,272 

Imp.  ore  &  matte.  10,.893,969  9,713,164  7,029,646 


Total  Amer....  137,498,451  121,921,825  132,242,918  . 

Miamit .  3,2.58,9.50  3,316,482  3,361,100  3,1.30,772 

Shattuck-Arizona  1,276,636  1,1.34,480  1,136,458  1,386,594 

Brit.  Col.  Cos.: 

Britisli  Col.  Cop..  607,9.30  . . . 

Granby .  1,793,840  1,661,212  1,775,852  . 

Mexican  Cos.: 

Boieot .  2,369,920  1,984,080  2,535,680  ..  2,204,720 

Cananea .  3,460.000  2,688,000  4,260,000  2,632,000 

Moctezuma .  3,024,556  2,642,543  2,882,884  2,654,926 

Otlier  Foreign: 

Braden,  Chile... .  2,430,000  2,362,000  1,810,000  2,720,000 

Cape  Cop.,  S.  Af.  519,6)80  4.59,200  660,800  468,160 

Kyshtim,  Russia.  1,. 5.59,040  1,534,400  . 

Spassky,  Rtissia..  902,720  902,720  896,000  . 

Exports  from 

Chile .  .5,488,000  6,720,000  6,944,000  9,072.000 

Australia .  5,712,000  7,952,000  8.176,000  7,168,000 

Arrivals-Europet  8,599,360  18,354,560  17,572,800  17,299,520 


t  Boleo  copper  does  not  come  to  American  refiners.  Miami  copper  goes  to 
Cananea  for  treatment,  and  reappears  in  imports  of  blister. 

X  Does  not  include  the  arrivals  from  the  United  States,  Australia  or  Chile. 


Month 

United  States 

Visible  Stocks. 

U.S.Refin’y 

Production 

Deliveries, 

Domestic 

Deliveries, 
for  Export 

United 

States 

Europe 

Total 

Year, 

1912 

VI.  ’13. 

VII. ... 

VIII. .. 

IX. ... 

X . 

XL... 

XII.... 

Yr.,  ’13 

1, 1914. 

II . 

III.... 

IV  . 

V  . 

1.581.920.287 

819.665.948 

746,396,4.52 

121,860,8.53 

138,074.6)02 

131,632,362 

131,401,229 

139,070,481 

134,087,708 

138,990,421 

68,362,.571 

58,904,192 

73,649,801 

66,836,897 

68,173,720 

48,656,8.58 

21,938,570 

68,067,901 

78,480,071 

73,263,469 

73,085,275 

68.123,473 

70,067,803 

73,.542.413 

67,474,225 

52,814,606 

53,594,945 

3.8,314,017 

29,793,094 

32,.566,382 

47,929,429 

77.235.200 
77,904,000 
66,420,480 
63,716,800 
53,625,600 

48.787.200 
46,592,000 

144,709,425 

124,808.606 

120,015,385 

102,030,837 

83.418,692 

81,3.53,582 

94,521,429 

1,622,450,829767,261,760869,062,784 

131,770,274'  47,956,9.5.51  87.95,5.501 
122,561,007!  47.586,6.571  83,899,183 
145,651,982  69,852..349  89,.562.166 
151,500.531  63.427,633|  82,345,216 

91,438,867 

87,296,685 

78.371.852 

64,609,319 

70,337,001 

.53,916,800 

.50,108,800 

47.376,000 

46.4.35.200 

52.371.200 

145.355.667 
137,405,485 
125,747,852 
111  044,519 
122.708,201 

VI . 

Note — Visible  supplies  in  Europe  do  not  include  copper  afloat. 
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THE  EXGINEEKIX(}  6*  MIXIXG  JOURXAL 


Voi.  jir.  XX).  ''■> 


Assessments 


('ompany  |  Dellnq.l  Sale  |  Amt. 


Bellerophon,  Utah . 

Booth,  Nev . 

Bullion,  Nev . 

Challenge,  Nev . 

Cherokee-Nevada,  Nev.. 

DatTa-Daly,  Mont . 

Eagle's  Nest,  Nev . 

Ely  Gibraltar,  Nev . 

Emerald,  Utah . 

Grutll,  Utah . 

Hale  &  Norcross,  Nev.. . 

Idaho-Nevada,  Ida . 

Mineral  Flat  Ext.,  Utah. 

Nabob,  Ida . 

O.K.  Silver,  Utah . 

Uevelator,  Utah . 

Rico  Argentine,  Ida . 

Sierra  Nevada,  Nev . 

Silver  Mountain,  Ida.. . . 

Snowstorm  Ext.,  Ida _ 

Snowy  Peak,  Ida . 

Springfield,  Ida . 

Spring  Lake,  Utah . 

Sunset,  Ida . 

Syndicate,  Utah . 

Tar  Baby,  Utah . 

Tlntlc  Standard,  Utah.. . 

Wallace,  Ida . 

Wiscoasin,  Ida.  ixjst’d. . . 
Yellow  Jacket,  Nev . 


May  30  June  20  $0,002 
May  11  June  15  0.02 
May  28  June  18  0.02 
May  12  June  2  0.05 

i . .  0.01 

. June  1,  0.25 

iMay  18  June  18^  0.005 
,May  18!June  15  0.(M)25 
May  15  June  6  0.13 
May  16  June  3  0.002 
May  19  June  9  0.03 
Slay  7  June  1  O.tXll 
'June  2  June  20  0.002 
Mav  13  June  8  0.005 
May  30  June  16  0.005 
May  18  June  18  0.0075 
.May  20  June  5  0.01 
iMay  25  June  15  0  10 
May  22  June  22  0.003 
May  22  June  22  0.003 
Apr.  29  June  6  0.01 
May  18  June  15  0.002 
'May  25  June  15  0.0075 
May  12  June  6  0.002 
May  22  June  13  0.0005 
May  l.June  1  0.005 
iMay  ll.June  1  0.00.5 
May  15|June  5  0.0025 

. June  5  0.003 

May  25  June  16  0.10 


Moutlily  Averasre  Pricen  of  Metuln 

SILVER 


New  York  I.ondon 


Month 


I  1912  I  1913  I  1914  1912  1913  j  1914 

January. ..  56.260  62.938  57.572  25.887  28.983  26.553 
February.  .  59.043  61.642  57.506  27.190  28.357  26  573 

March .  58. 375 '57. 870  58.067  26.875  26.669  26  788 

April . |59.207i59. 490  58.519  28.284  27.416  26.958 

May . '60  880i60.361  .  28.0.38  27.825  . 

June .  61.290  58.990  .  28.215  27.199  . 

July . j60.654j58.721  _ _  .  27.919  27.074  . 

August _ i61. 606  59.293  .  28.375  27.335  . 

Septemlter  '63. 078,60. 640  .  29.088  27.986  . 

October  ...  l63  471  60.793  .  29.299  28.083  . 

November.  |62.792l58. 995  .  29.012  27.263  . 

December  .  63. 365157. 760  .  29.320  26.720, . 

Year _  60.8.35'59.791  .  28.042  27.576  . 


New  York  quotations,  cents  per  ounce  troy,  tine  silver; 
lAindon,  pence  per  ounce,  sterling  sliver,  0 . 925  line. 


COPPIOR 


New  York 

London 

Standard 

Month 

Electrolytic 

Lake 

1913  1  1914 

1913 

1914 

1913  1  1914 

January. . . 

16.4881 14.223 

16.767 

14  772 

;i. 741164. 304 

February. . 

14.971  14.491 

15.253 

14  929 

65.519  65.259 

March . 

14.713  14.131 

14.930 

14.625 

65.329,64.276 

Ajirll . 

15.291  14.211 

15.565 

14.563 

68.111  64.747 

May . 

June . 

15.4.36 . 

14.672  . 

14.190' . 

15.7.3S 
14.871 
14. 56.3 

68.807! . 

67.140; . 

64.166 . 

August. .  .  . 
September 

15.400' . 

16.328  . 

15.904i . 

16.799  . 

69.2001 . 

73.125 . 

October  , . . 

16.337  . 

15.182  . 

16.913 

16.022 

73.383' . 

68.275' . 

Oeceniber  . 

14.224  . 

14.904 

65.223 . 

Year. . . . 

15.269' . 

15.686 

68..335i . 

New  York,  cents  per  pound,  London,  pounds  sterling 
per  long  ton  of  standard  copper. 


TIN 


Month 

New 

York 

London 

1913 

1914 

1913 

1913 

January . 

February . 

March . 

April . 

50.298 
48.766 
46 . 832 
49.115 
49.038 
44.820 
40.260 
41.. 582 
42.410 
40.462 
39.810 
37.635 

.37.779 
39  8.30 
38.038 
36.154 

2.38 . 273 
220.140 
213.615 
224 . 159 
224.143 
207.208 
183.511 
188.731 
193.074 
184.8.37 
180.869 
171.786 

171.905 

181.556 

173.619 

163.963 

July . 

August . 

. 

. 

Av.  year . 

44.252! . 

206.279 

New  York  In  cents  per  pound;  London  In  pounds 
sterling  per  long  ton. 


LEAD 


Mouth 

New  York 

St.  I.ouls  London 

1913 

1914 

1913 

1914  1913 

1914 

January. . . 
February. . 
March . 

4.321 

4.325 

4.327 

4.381 

4.342 

4.325 

4.353 

4.624 

4.698 

4.402 

4.293 

4.047 

4.111 
4  048 
3.970 
3.810 

4.171 

4.175 

4.177 

4.242 

4.226 

4.190 

4.223 

4..  550 

4..  579 
4  2.53 

4.011 17.114 
3.937  16.550 
3.850  15.977 
3.688  17.597 
...  18.923 

19.665 
19  606 
19.651 
18.225 

. '20.226 

.  20.038 

.  20.406 

.  20.648 

.  .  .  20.302 

July . 

August. .  .  . 
September 
October  . .  . 
November. 
Oeceinber  . 

Year.  ,  . 

4.146 

3.929 

. 19.. 3.34 

. 17.798 

4  370 

4 . 23.8 

. 18.743 

New  York  and  St.  I.ouls  cents  per  pound.  London, 


pounds  sterling  per  long  ton. 


SPELTER 


Month 

New 

York 

St.  I.ouls 

London 

1913 

1914 

1913 

1914 

1913 

1914 

January. . . 

6.931 

5.262 

6.854 

5.112 

26.114 

21  .5.33 

February.  . 

6.239 

5.377 

6.089 

5.228 

25.338 

21  413 

Mareh . 

6.078 

5.250 

5 . 926 

5  100 

24.605 

21 .460 

April . 

5.641 

5.113 

5.491 

4.963 

25.313 

21  .569 

5.406 

5 . 256 

24 . 583 

5.124 

4.974 

22.143 

5 . 278 

5.128 

■’0 , 592 

5  658 

5. 508 

20 . 706 

5 . 604 

5.444 

21.148 

5 . 340 

5.188 

20.614 

November. 

5.229 

5.083 

20.581 

5  156 

5.004 

21.214 

Year. . . . 

5.648 

. i  5.504! . 

1  1 

22 , 746 

New  York  and  St.  Louis,  cents  per  pound.  London, 


pounds  sterling  per  long  ton. 


PIG  IRON  IN  PITTSBURGH 


Month 

Bessemer 

Basic 

No.  2 
Foundry 

1913 

1914 

1913  1  1914 

191.3  1  1914 

January. . . 
February. . 

March . 

.4prll . 

May . 

$18.15 
18.15 
18.15 
17. '10 
17.68 
17.14 
16.31 
16.63 
16.65 
16.60 
16.03 
15.71 

$14  94 
15.06 
15  07 
14.90 

$17.35 
17.22 
16.96 
16  71 
15.80 
15.40 
15.13 
15.(M) 
15.04 
14.61 
1.3.91 
13.71 

$13.23 
14.12 
13.9- 
13.  tM 

. 

!18. 59  $13.90 
18.131  14.09 
17.53!  14  18 
I6.40|  14.10 

I5.40I . 

15.10' . 

14.74: 

July . 

.\ugust. .  .  . 
September 
October... . 
November. 
December  . 

Year.. . . 

14.88' . 

14.93  . 

14,801 . 

14.40' . 

14.28| . 

$17.09 

$15.57 

. ‘515.77 . 

vSTOCK  OT^OTA'l'TONS 


COLO.  .SPRINGS  May  25 

SALT  LAKE  .May  25 

Name  of  Comp. 

Bid. 

Name  of  Comp. 

Bid. 

t.02! 

.04J 

Cripple  Cr’k  Con. . 

t.lM)6 

Black  Jack . 

.0.3 

C.  K.  &  N . 

f.051 

Cedar  Talisman..  .  . 

.001 

Doctor  Jack  Pot.  . . 

.05J 

Colorado  Mining.. . 

.  12 

.40J 

01 1 

1.25 

.01 

121 

Gold  Dollar . 

.03 

.  55 

Gold  Sovereign  .. . . 

f  .02 

Iron  Blossom . 

1.321 

tl  .50 

Little  Hell . 

.  10 

Isabella . 

.101 

Ixiwer  Mammoth  .. 

.01 

.06 

2.25 

Jennie  Sample . 

t  .04 

May  Day . 

.06 

Jerry  Johnson . 

t.0.3 

Nevada  Hills . 

.25 

X  .004 

19 

Old  Gold . 

.01 

Silver  King  Coal'n.. 

2.90 

Mary  McKinney..  . 

.441 

.Silver  King  Cons.. . 

1.90 

X  .009 

.03 

1 . 12 

02 

Vindicator . 

.94 

Yankee . 

.041 

TORONTO  May  25 


Name  of  t;omp. 

Bid. 

jName  of  Comp. 

Bid. 

.01 

30 

7.25 

.38 

1.01^ 

.05 

.12' 

T.  &  Hudson  Bay  . 

75.00 

!  Pearl  I.ake . 

.04 

.15 

.01 

.05 

.03 

10.00 

.10 

Crown  (Chartered  .. 

f  00| 

'Swastika . 

t.ou 

Dome  Exten . 

08 

jVVest  Dome . 

.05 

SAN  FRANCISCO  ^;ay  25 


Name  of  Comp.  | 

Bid. 

Name  of  Comp.  | 

Bid. 

Comstock  Stocks 

Mlsc.  Nev.  A  Cal. 

.11 

.30 

.03 

.47 

Challenge  Con.  .. 

1 

.09 

Mont.-l'onopah. . . . 

.78 

.05 

.20 

.05 

Crown  Point  (Nev.)  1 

.23 

Booth . 

.05 

Gould  &  Curry... 

.02 

C.O.D.  Con . 

.03 

Hale  &  Norcross. 

.03 

Comb.  I'Yae . 

.06 

Mexican . 

1.07) 

Jumbo  Extension  . . 

.23 

Occidental . 

.70 

Pltts.-Sllver  Peak. . 

.34 

Ophir . 

.08 

Round  Mountain.. . 

.30 

Overman . 

.24 

Sandstorm  Kendall. 

.18 

.01 

.07 

.11 

Union  Con . 

.06 

Central  Eureka. . . . 

.13 

Yellow  Jacket.. . . 

.29 

So.  Eureka . 

tl.25 

N.  Y.  EXCli. 

May  25j 

1  BOSTON  E.\CH  May  26 

Name  of  Comp. 

Clg. 

Name  of  C.'omp. 

Clg. 

72) 

.4m.,Sm.&Ref..com  . 

64) 

.Xhmeek . 

270 

Am.  .sm.  &  Ref.,  pf. 

lOD) 

Alaska  Gold  M . .  . . 

28 

Am.  Sm.  Sec.,  pf.  B. 

81) 

Algomah . 

.95 

Anaconda . 

.32} 

Allouez . 

41 

.75 

Bethiehem  Steel,  i)f. 

85 

Arlz.  Com.,  ctfs.. . . 

4! 

Chino . 

41) 

Colo.  Fuel  &  Iron.. 

28 

Butte  A  Balak . 

2? 

Federal  M.  *  S.,  pf. 

30 

Calumet  A  .Xrlz.. . . 

66  i 

Great  Nor.,  ore.,  ctf. 

32} 

Calumet  A  Ilecla.. . 

418 

54) 

116 

Cliff . 

Inspiration  C3>n.. 

.. 

16} 

t;opi)er  Range . 

37 

Mex.  Petroleum 

62) 

Daly  West . 

1} 

22} 

Nat'l  Lead, com.. 

45 

!  Franklin . 

4) 

National  Lead,  pf 

106)  : 

Granby . 

81) 

Nev.  Consol . 

14}  I 

,  Hancock . 

16 

Ontario  Min .  . . 

2}  j 

illedley  fiold . 

tl5 

Phcl|>s  Dodge..  . 

179 

j  Helvetia . 

.25 

Quicksilver,  i)f.... 

2J  1 

'Indiana . 

4! 

Hay  Con . 

21)  i 

'island  Cr'k,  com.. . 

48 

Republic  I&S,  com.. 

23}  1 

Island  Cr'k,  pfd. . . . 

85) 

Republic  IAS,  pf 

87)  ! 

.Isle  Royale . 

20) 

SloesShein’d,  com 

28  ; 

'Keweenaw . 

2} 

Sloss  .Shetneld,  pi 

..  . 

84  ' 

,Lake . 

6) 

Tennessee  Coitper.  . 

34} 

La  .Salle . 

4) 

57) 

U.  S.  Steel,  com .  . 

62! 

Michigan . 

.60 

U.  .S.  Steel,  pf. .  .  . 

no 

Mohawk . 

43} 

.N.  Y.  CURB 

May  25 

New  Idrla  (Jelek. . . 

t^) 

— 

— 

— 

North  Butte . 

26} 

Name  of  Comp. 

C  ;.  , 

North  I.ake . 

1) 

Beaver  Con . 

.29  1 

Old  Dominion . 

48 

.06 

Boston  Montana 

9} 

Quincy . 

57 

Braden  CopiK-r.. 

7i  1 

.Shannon . 

5) 

B.  C.  Copper. .  . 

I) 

Shat  tuck- Arlz . 

24) 

Buffalo  Mines.. 

1} 

29i 

Can.  Cop.  Corpn 

1  *€ 

Superior  A  Boat.. . . 

2 

Can.  G.  A  S . 

.07) 

Tamarack . 

36 

Caribou . 

.69 

Trinity . 

3} 

Chambers  Ferland 

.20 

Tuolumne . 

.50 

Con.  Arlz.  .Sm . . 

) 

U.  S.  .Smelting . 

34 

Coppermlnes  Cons 

1) 

U.  .S.  Smell ’g,  pf. .  . . 

45} 

A 

Diam'lleld- Daisy 

.07 

Utah  Con . 

10} 

.02t 

.53 

Gold  Hill  Con. . 

..50 

Wolverine . 

42} 

.40 

Greenwater . 

.06) 

) 

Internat.  .S.  A  U 

fl.05 

BO.S3'ON  curb  May  25 

I.A  Rose . 

'A 

Name  of  ( 'omp. 

Bid. 

Mines  of  .Xm.  . . 

3} 

Bingham  Mines..  .  . 

.05 

New  Utah  Bingham 

t.68 

Bosttm  A  <  'orbln. .  . 

.28 

Nlptsslng  Mines. 

61 

Boston  Ely . 

.25 

Ohio  Copi>er.. .  . 

BtitteA  Lon’nMJev. 

.40 

.  12 

X  01 

Stand’d  Oil  of  N.J.. 

409 

Chief  <  'ons . 

1 

.90 

Stand’d  .silver  Lead 

1 } 

Contact  Copper. .  . 

If. 05 

Stewart  Mln.T’t  C 

Cortez . 

.20 

Tonoitah . 

6) 

Crown  Reserve . 

1} 

Tonopah  Ex. . . . 

2.72 

ICagIc  A  Blue  Bell . . 

1 

Tonopah  Merger 

..56 

First  Nat.  Cop . 

2A 

Tularosa . 

.25 

Houghton  Copper. . 

2} 

West  End  Ex. . . 

.04) 

Majestic . 

.20 

Yukon  Gold. . . . 

2J 

Mexican  Metals.. . . 

.12 

LONDON 

May  15 

Nevada-Douglas. . . 

lA 

Name  of  Comp. 

Clg. 

Oneco . 

.75 

Camp  Bird . 

£0  lOs  6d 

25 

El  Oro . 

0  12  0 

0  12  6 

8.  W,  MlAml  . 

1 

Mexico  Mines. .. 

4  5  0 

Tonopah  Victor.. . . 

'  .30 

0  12  0 

Santa  Gert’dis. . 

0  12  6 

iUnlted  Verde  Ext.. 

.46 

Tomboy . 

1  0  6) 

tl.ast  (Jiiotatlon. 

